CIRCUIT  COURT  OF  THE  UNITED  STATES, 
FOR  THE  EASTERN  DISTRICT  OF  PENNSYLVANIA. 


Locomotive  Engine  Safety  ' 

Truck  Company 

VS.  >  In  Equity. 

The  Pennsylvania  Rail¬ 
road  Company. 


DEFENDANTS’  PROOFS  ON  FINAL  ACCOUNTING. 

Taken  before  Robert  N.  'Willson,  Esq.,  Master,  appointed  by 
said  court  to  take  the  proofs  and  assess  the  damages. 

Philadelphia,  April  25th,  1876. 

Present :  Samuel  S.  Hollingsworth  and  Henry  B.  Ren  wick,  for 
the  complainant;  Chapman  Biddle  and  S.  M.  AVhipple,  for  the 
defendant. 

Erastus  O.  Hill,  a  witness  produced  on  behalf  of  the  defen¬ 
dant,  is  sworn,  examined,  and  says  : 

Direct  examination. 

By  Mr.  Whipple  : 

Question.  1 .  WThat  is  your  name,  age,  residence  and  occupation  ? 

Answer.  My  name  you  have ;  my  age  is  forty-six  years ;  my 
residence  is  at  Port  Jervis,  New  York ;  my  occupation  is  Super¬ 
intendent  of  the  Eastern  Division  of  the  Erie  Railway. 

Q.  2.  How  long  have  you  been  Division  Superintendent  of 
the  Erie  Railway  ? 

A.  Three  years  last  January. 
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Q.  3.  How  were  you  employed  and  by  wdiat  company  before 
you  became  Division  Superintendent  of  the  Erie  Railway? 

A.  I  was  employed  as  General  Master  Mechanic  on  the  Erie 
Railway. 

Q.  4.  For  how  long  a  time  did  you  serve  in  that  capacity  ? 

A.  From  1869  up  to  that  time,  or  up  to  October  1872. 

Q.  5.  Prior  to  1869,  how  were  you  engaged  and  for  what 
company  or  companies? 

A.  I  was  engaged  from  January  1st,  1869,  until  November 
1st  of  the  same  year  on  the  Atlantic  and  Great  Western  Road, 
as  General  Master  Mechanic,  and,  at  that  date,  I  took  charge  of 
the  Erie  and  Atlantic  and  Great  Western  both,  in  the  same  ca¬ 
pacity. 

Q.  6.  Prior  to  the  year  1869,  how  were  you  engaged? 

A.  I  was  engaged  fifteen  (15)  years  on  the  Lake  Shore  Road, 
or  Cleveland  and  Toledo  Road  as  it  was  then,  having  since  been 
consolidated  as  the  Lake  Shore  and  Michigan  Southern  Road. 

Q.  7.  In  what  capacity? 

A.  I  went  there  in  1854  as  foreman  of  the  shop,  and,  about 
1861,  was  appointed  Master  Mechanic,  and  served  in  that  ca¬ 
pacity  until  I  became  connected  with  the  Atlantic  and  Great 
Western. 

Q,.  8.  About  how  many  years  cover  your  railroad  experience? 

A.  Thirty  (30.) 

Q,.  9.  While  you  were  on  the  Cleveland  and  Toledo,  now  a 
portion  of  the  Lake  Shore  and  Michigan  Southern  Railroad,  did 
you  have  anything  to  do  with  swing  centre  trucks  as  applied  to 
locomotive  engines  ? 

A.  We  had  but  one  engine,  during  the  time  I  was  there,  with 
that  truck,  and  that  being  an  odd  stock  we  took  it  out  and  put 
in  the  fixed  truck. 

Q.  10.  After  you  went  on  the  Atlantic  and  Great  Western 
Road,  did  you  there  come  in  contact  with  swing  centre  trucks  as 
applied  to  locomotives  ? 

A.  I  did. 

Q.  11.  To  what  extent  were  they  then  in  use  on  that  road? 

A.  Well,  they  were  in  a  majority. 
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Q.  12.  Were  your  impressions  favorable  or  unfavorable  to  the 
swing  truck,  at  first? 

(Objected  to.  Objection  sustained.) 

Q.  13.  Did  you,  soon  after  taking  charge  of  the  Atlantic  and 
Great  Western  Railway,  have  occasion  to  investigate  the  com¬ 
parative  merits  of  the  swing  centre  truck  compared  with  the  fixed 
centre  truck  as  used  on  that  road  ? 

A.  No,  sir;  not  particularly  on  that  road. 

Q.  14.  Did  you  come  to  any  conclusion  on  that  road  as  to  the 
comparative  value  of  the  two ;  if  so,  what  was  the  conclusion  ? 

(Objected  to.  Objection  sustained.) 

Q.  15.  Did  you  at  any  time  have  occasion  to  investigate  the 
comparative  merits  of  these  two  trucks  on  the  Atlantic  and  Great 
Western  or  Erie  Railways? 

A.  I  did  on  the  Erie. 

Q.  16.  Will  you  state,  in  brief,  the  substance  of  your  investi¬ 
gations  and  the  conclusions  to  which  you  arrived  ? 

(Objected  to.) 

By  the  Master  : 

Q.  17.  What  investigation  have  you  made,  or  what  com¬ 
parison  have  you  made  of  the  two  kinds  of  trucks,  swing  centre 
and  fixed  centre  truck  ? 

A.  I  do  not  understand  just  exactly  what  you  have  refer¬ 
ence  to. 

By  Mr.  Whipple  : 

Q.  18.  Were  you  at  any  time  called  upon  by  an  officer  of  the 
Erie  Railway  Company  to  investigate  the  comparative  merits  of 
the  two  trucks  in  question  and  report  to  him  ? 

A.  I  was. 

Q,.  19.  Will  you  now  please  state  the  nature  of  those  investi¬ 
gations  and  the  conclusions  you  arrived  at? 

A.  Well,  I  spent  nearly  a  month  in  that  investigation,  and 
getting  the  opinions  of  the  best  mechanics  known  to  me  in  the 
country,  railway  mechanics,  I  made  my  report  in  favor  of  the 
fixed  truck  against  the  swing. 
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Q.  20.  You  will  please  state  what  facts  were  brought  to  your 
mind  that  led  you  to  this  conclusion.  Please  state  t he  facts,  of 
your  own  knowledge,  upon  which  you  based  the  conclusions 
you  arrived  at? 

A.  My  attention  was  first  called  to  look  into  the  merits  of  the 
two  trucks  from  the  fact  that  engine  No.  71  went  down  at 
Basket,  killing  the  fireman.  Well,  that  passed  over,  and  a  short 
time  after  that,  perhaps  a  year,  engine  No.  23  went  down  the 
bank  at  Sliamung,  on  the  Susquehanna  division,  from  the  same 
cause,  killing  a  man.  We  began  to  look  into  the  matter,  and  we 
found  when  we  struck  that  curve,  that  there  was  a  terrible  lurch 
to  the  engine,  and  we  attributed  the  breaking  of  the  wheel  to 
the  swing  truck.  In  other  words,  the  forward  end  of  the  engine 
inclined  to  go  into  the  lot,  whereas  the  truck  kept  around  the 
curve,  throwing  the  forward  pair  of  drivers  hard  on  the  outside 
of  the  rail,  and  the  back  pair  of  drivers  hard  into  the  inside  of 
the  rail  instead  of  their  falling  into  line,  as  a  stationary  truck 
compels  them  to  do. 

Q.  21 .  Did  you  take  into  account,  in  your  investigation,  the 
difference  in  cost  of  construction  of  the  two  trucks? 

A.  Not  at  that  time;  I  did  afterward. 

Q.  22.  Please  state  what  you  have  to  say  on  the  matter  of  the 
cost  of  construction,  comparing  one  truck  with  the  other? 

A.  The  cost  of  construction  with  us  is  one  hundred  dollars 
($100),  or  about  that,  in  round  numbers,  in  favor  of  the  station¬ 
ary  truck? 

Q.  23.  That  is,  it  costs  in  round  numbers  one  hundred  dollars 
($100)  more  to  build  a  swing  centre  truck  than  a  fixed  centre 
truck? 

A.  That  is  the  idea. 

Q.  24.  From  your  knowledge  and  observation,  how  much,  per 
annum,  does  it  require  to  maintain  a  swing  centre  truck  compared 
with  a  fixed  centre  truck? 

A.  About  twenty-five  (25)  per  cent,  more  to  maintain  the 
swing  than  it  does  the  stationary. 

Q.  25.  How  many  dollars  would  you  say,  per  annum? 

A.  Our  records  show  about  twenty-five  dollars  ($25)  a  year 
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for  the  swing  centre  truck  for  the  first  four  years’  running,  com¬ 
pared  with  the  fixed  truck,  nominally  nothing.  Our  road  is  a 
six  feet  gauge  road. 

Q.  26.  At  the  present  time,  how  many  engines  are  in  use  by 
the  Erie  road  having  swing  centre  trucks,  and  how  many  fixed 
centre  trucks'? 

A.  I  could  not  answer  that  question  absolutely  correct;  it 
would  be  out  of  my  power  to  do  it. 

Q.  27.  Approximate,  according  to  your  best  judgment. 

A.  I  should  say  two  hundred  and  fifty  (250)  swing  trucks, 
perhaps  more,  perhaps  not  as  many. 

Q.  28.  And  how  many  fixed? 

A.  About  the  same  number  as  the  other,  two  hundred  and 
fifty  (250)  of  fixed,  and  engines  that  have  no  trucks. 

Q.  29.  What  is  your  observation  and  experience  as  between 
the  two  trucks,  as  to  which  is  the  harder  on  an  engine — the 
swing  centre  truck  or  the  fixed  centre  truck? 

A.  I  consider  the  swing  centre  truck  the  hardest  on  an  engine ; 
that  is,  the  hardest  on  the  truck. 

Q.  30.  Please  give  your  reasons  in  brief. 

A.  For  the  same  reasons  that  I  explained  in  the  other  matter; 
in  allowing  the  forward  end  of  the  engine  to  lurch  away  from 
the  centre  of  the  track,  and  thereby  placing  the  drivers  at  angles 
across  the  track,  having  a  tendency  to  spread  them  and  injure 
the  driving  boxes,  breaking  the  frames,  and  the  like  of  that. 

Q.  31.  Which  truck  will  enable  an  engine  to  obtain  the 
greatest  mileage — the  fixed  centre  truck  or  the  swing  centre 
truck,  from  your  knowledge  and  observation  ? 

A.  The  fixed  centre. 

Q,.  32.  What  element,  from  your  experience  and  judgment,  is 
there  in  a  swing  centre  truck  more  favorable  than  can  be  found 
in  the  fixed  centre  truck? 

A.  For  a  Mogul  engine,  an  engine  with  three  pairs  of  drivers 
connected,  and  a  pair  of  pony  pilot  wheels,  I  am  a  little  in  favor 
of  the  Hudson  improvement  with  radial  bars,  although  a  fixed 
centre  will  do  as  well  there. 
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Q.  33.  And  what  do  you  say  as  to  the  remaining  engines, 
comparing  the  two  trucks ? 

A.  The  common  swing-. 

Q.  34.  Which  enables  an  engine  to  ride  the  steadier — a  fixed 
centre  or  a  swing  centre  truck  ? 

A.  The  fixed  centre;  that  is  my  opinion,  from  observation. 

Q.  35.  From  your  knowledge  and  experience  of  the  use  of 
the  two  trucks  on  the  Erie  Railway,  what  advantage,  if  any,  is 
it  to  the  Erie  Railway  to  use  a  swing  centre  truck  ? 

A.  In  my  opinion  it  is  a  disadvantage,  take  it  as  a  whole. 

Cross-examined. 

By  Mr.  Hollingsworth  : 

t  Q.  36.  When  were  yon  requested  to  make  this  examination 
of  trucks  on  the  Erie  Railway  ? 

A.  I  think  it  was  the  10th  of  October,  1872;  that  is  my  im¬ 
pression  now. 

t  Q.  37.  Who  made  the  request? 

A.  Peter  H.  Watson,  President  of  the  Erie  Railway. 

t  Q.  38.  When  was  the  examination  made  in  pursuance  of  that 
request  ? 

A.  I  was  at  work  at  that  report  for  him  and  looking  into  the 
matter  during  the  balance  of  that  month. 

f  Q.  39.  When  did  these  accidents  occur  to  those  two  engines 
you  have  spoken  of? 

A.  The  dates  of  that  I  could  not  give  you  here ;  I  have  not 
got  the  date  with  me. 

|  Q.  40.  Before  or  after  ? 

A.  Before. 

t  Q.  41.  How  long? 

A.  That  I  told  you  I  could  not  give  you? 

t  Q.  42.  Within  a  year? 

A.  No,  sir. 

t  Q.  43.  Five  years? 

A.  Oh,  yes,  sir. 

t  Q.  44.  Alien  was  it  then,  as  near  as  you  can  get  to  it  ? 
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A.  My  impression  is  that  they  both  occurred  in  1871,  one  in 
the  early  part  and  the  other  in  the  latter  part,  although  I  will 
not  be  positive. 

t  Q.  45.  What  kind  of  truck  had  these  engines  under  them  ? 
A.  Swing  truck, 
t  Q.  46.  Bissell’s  patent? 

A.  No  ;  Smith’s  improved  swing, 
t  Q.  47.  Which  side  of  the  track  did  they-  run  off? 

A.  One  ran  off  coming  east,  went  off  on  the  right-hand  side ; 
the  other  went  off  going  west  and  went  off  on  the  left-hand  side 
along  the  Delaware  River. 

t  Q.  48.  Which  side  of  the  curve  ? 

A.  Outside  of  the  curve.  A  flange  broke  on  the  leading 
truck-wheel  and  let  them  over. 

f  Q-  49.  Please  explain  what  is  a  leading  truck-wheel? 

A.  The  front  wheel,  the  first  wheel  of  the  truck  (truck-wheels 
explained  by  the  witness  by  means  of  the  models). 

t  Q.  50.  Are  you  sure  that  the  effect  of  a  swing  truck  upon  an 
engine  is  to  cause  a  tendency  in  these  drivers  to  get  crosswise  of 
the  track  ? 

A.  NTs,  sir;  they  cannot  help  it. 

|.  Q.  51.  That  is  the  necessary  result  of  a  swing  truck  on  an 
engine  with  the  Smith  improvement? 

A.  It  is  the  necessary  result  upon  a  curve, 
t  Q.  52.  And  this  result  is  avoided  by  the  use  of  a  fixed  centre¬ 
bearing  truck  ? 

A.  A  fixed  bearing  truck  keeps  to  the  centre,  right  between 
the  two  rails.  A  swing-  bearing;  truck  g;oes  across  the  rails  so 
much  that  we  have  fixed  them  so  that  they  are  virtually  fixed. 

t  Q.  53.  Do  you  ever  take  off  flanges  in  the  drivers,  where  you 
use  a  centre  bearing  truck  ? 

A.  We  do  sometimes;  we  always  used  to  do  so. 
t  Q.  54.  Why  did  they  do  that? 

A.  They  did  it  because  they  had  an  idea  that  they  could  not 
run  two  pairs  on  an  engine ;  I  was  told  that  as  a  boy,  but  they 
have  been  using  two  pairs  of  flanges  for  the  last  twenty  years, 
t  Q.  55.  Do  you  know  the  reason  ? 
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A.  I  could  not  tell. 

t  Q.  56.  Is  it  not  to  let  the  driver  swing  crosswise  on  the  truck 
and  leave  play  ? 

A.  Not  particularly ;  it  is  not  necessary. 

f  Q.  57.  Did  it  not  have  that  effect  ?  Did  they  not  slide  that 
way  ? 

A.  No,  sir;  they  do  not  slide  so  much  with  the  fixed  centre 
as  with  the  swing. 

f  Q.  58.  When  the  flanges  are  off,  would  not  the  effect  of  that 
be  that  the  drivers  would  slide  laterally  on  the  track  ? 

A.  A  very  little ;  and  so  if  the  flanges  were  on. 

t  Q.  59.  Do  they  not  do  it  more  than  when  the  flanges  are  on  ? 

A.  No,  sir. 

t  Q.  60.  Does  it  not  stop  them  ? 

A.  It  does  not ;  there  is  an  inch  of  lateral  play  before  they 
will  hit  the  flanges. 

t  Q.  61.  Do  the  flanges  ever  hit  the  track? 

A.  They  do  sometimes,  but  very  slightly.  You  look  over  a 
hundred  engines,  and  you  will  find  scarcely  two  out  of  a  hun¬ 
dred  where  the  forward  flanges  are  worn,  with  the  fixed  truck; 
but  you  will  always  find  them  worn  with  the  swing. 

f  Q.  62.  Did  you  not  have  to  turn  your  tire  sooner  when  using 
a  fixed  truck  than  with  a  swing  truck,  of  the  forward  wheel? 

A.  No,  sir. 

t  Q.  63.  Are  you  certain  of  it  ? 

A.  I  have  better  mileage  with  the  tire  of  a  fixed  truck  than 
out  of  a  swing  truck. 

t  Q.  64.  Did  not  you  have  to  turn  them  ? 

A.  No,  sir.  I  am  sure  I  got  better  mileage. 

f  Q.  65.  Are  you  sure  ? 

A.  Yes,  sir;  I  have  the  figures. 

f  Q,.  65Jr.  Are  they  building  any  engines  now,  or  making  con¬ 
tracts  for  the  supply  of  engines  to  the  Erie  Railway  Co.  at  the 
present  time  ? 

A.  Brooks’  Locomotive  Works  are  building  some  at  the  pres¬ 
ent  time. 
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f  Q.  66.  'What  kind  of  engines  are  they  ;  swing  centre  or  fixed 
centre  trucks  ? 

A.  I  could  not  tell  you  whether  the  Smith  swing  centre 
trucks  or  the  Jewell  patent. 

f  Q.  67.  I  ask  you  whether  the  engines  are  fixed  centre  bearing 
tracks  or  swing  centre  trucks? 

A.  Jewell’s  is,  as  you  might  call  it,  a  fixed  centre  bearing 
truck  or  swing  truck ;  it  works  on  rollers,  or  cog  wheels. 

f  Q.  68.  Does  it  not  swing? 

A.  I  do  not  know  that  it  does. 

t  Q.  69.  Is  it  or  is  it  not  a  fixed  truck? 

A.  I  have  not  examined  one  of  Brooks’  locomotives  that  have 
come  there,  and  I  could  not  tell  positively  whether  the  trucks 
are  swing;  trucks  or  stationarv  trucks. 

f  Q.  70.  Do  not  you  know  the  Erie  Railway  to  have  engines 
with  swing  trucks  ? 

A.  I  certainly  do. 

f  Q.  71.  Are  you  on  the  Erie  Railway? 

A.  I  am  Superintendent,  but  I  have  nothing  to  do  with  the 
machinery  department. 

t  Q.  72.  Is  this  Jewell  truck  what  is  known  as  the  patented 
truck  of  J ewell  ? 

A.  Yes,  sir  ;  it  is  to  take  the  place  of  the  swing ;  my  impres¬ 
sion  is  so,  although  I  have  not  examined  one  of  those  engines. 

t  Q.  73.  Did  you  ever  see  one  of  those  Jewell  trucks  on  an 
engine  ? 

A.  Yes,  sir. 

f  Q.  74.  Is  there  any  lateral  motion  on  them  ? 

A.  Very  little. 

t  Q.  75.  There  is  some,  though? 

A.  Yes,  sir ;  but  very  little. 

t  Q.  76.  You  said  there  were  two  hundred  and  fifty  (250) 
swing  trucks  and  two  hundred  and  fifty  (250)  without  swing 
trucks,  and  then  there  was  a  certain  number  of  engines  other 
than  these  that  you  spoke  of. 

A.  I  did  not  say  anything  about  two  hundred  and  fifty  (250) 
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with  fixed  centre  trucks ;  I  said  two  hundred  and  fifty  (250) 
swing  centre  trucks. 

t  Q.  77.  How  many  other? 

A.  We  have  switch  engines  that  have  no  trucks  or  drivers, 
quite  a  number  of  them. 

t  Q.  78.  How  many,  estimating  roughly? 

A.  I  did  not  come  to  give  numbers  exactly;  if  I  had  known 
you  wanted  it,  I  would  have  given  the  data  perfectly. 

t  Q,.  79.  I  ask  you  again  how  many? 

A.  I  do  not  know  perfectly ;  I  am  not  going  to  answer  ques¬ 
tions  here  which  I  am  not  perfect  in  my  own  mind  are  correct ; 
if  I  had  time  I  presume  I  could  set  them  down  from  my  own 
memory,  and  count  them  up. 

t  Q.  80.  Give  us  the  best  approximation  you  can  ? 

A.  I  think  we  have  about  fifteen  (15)  that  have  no  trucks  at 
all.  We  number  five  hundred  and  five  (505)  engines;  some 
numbers  are  out  of  service. 

t  Q.  81.  The  rest  are  either  one  kind  of  truck  or  the  other  that 
you  have  spoken  of? 

A.  Yes,  sir  ;  mixed. 

Signature  of  deponent  waived  by  consent  of  counsel. 

Benjamin  W.  Healey,  a  witness  produced  on  behalf  of  de¬ 
fendant,  is  sworn  and  examined,  and  says: 

By  Me.  Whipple  : 

Question  1.  What  is  your  name,  age,  residence,  and  occupa¬ 
tion  ? 

Answer.  My  name  -is  Benjamin  W.  Healey ;  age  50 ;  resi¬ 
dence,  Providence,  Rhode  Island  ;  occupation,  builder  of  loco¬ 
motives. 

Q.  2.  What  experience  have  you  had  in  building  locomotive 
engines  ;  please  state  in  full  ? 

A.  It  commenced  in  1849,  at  Manchester,  New  Hampshire. 
Then  on  the  1st  of  January,  1852,  I  went  to  Taunton  with  Wil¬ 
liam  Mason,  of  Taunton,  as  General  Foreman  of  Construction. 
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I  went  from  there  to  Boston  for  two  years  and  a  half  as  super¬ 
intendent  for  the  renowned  Nat  McKay,  just  at  present.  From 
there  I  went  to  Providence,  in  1869,  and  I  have  been  there  eight 
years  as  Superintendent  and  General  Manager  of  the  Rhode 
Island  Locomotive  Works. 

Q.  3.  How  many  years  have  you  been  engaged  in  the  manu¬ 
facture  of  locomotive  engines? 

A.  From  1849  to  1876. 

Q.  4.  Have  you  had  any  experience  during  that  time  with 
swing  centre  trucks  as  applied  to  locomotive  engines  ? 

A.  Yes,  sir. 

Q.  5.  Please  state,  in  brief,  the  nature  of  that  experience  ? 

A.  The  first  experience  was  with  Mr.  Bissell  in  1857  or  1858, 
I  think,  building  a  quantity  of  his  trucks  for  the  Fitchburg 
Railroad  in  Massachusetts. 

Q,.  6.  At  what  time  did  you  become  acquainted  with  what  is 
called  the  Smith  swing  truck,  purporting  to  be  an  improvement 
on  the  Bissell  ? 

A.  I  think  in  1869,  1871,  or  1872,  along  there. 

Q.  7.  Please  state,  in  brief,  the  knowledge  you  have  of  the 
use  of  swing  trucks  ? 

A.  Well,  I  have  charge  practically  on  the  roads,  merely  from 
observation  in  building  and  general  design  for  the  purposes 
claimed. 

Q.  8.  Comparing  the  fixed  centre  truck  with  the  swing  centre 
truck,  what  is  your  opinion,  as  an  expert,  as  to  the  comparative 
merits  of  the  two  ? 

(Objected  to  by  Mr.  Hollingsworth.  Objection  overruled.) 

A.  It  is  in  favor  of  the  fixed  truck. 

Q.  9.  And  for  what  reason  ? 

A.  For  the  reason  that  it  costs  less,  less  to  maintain,  and  is 
better  for  general  use  for  the  engine. 

Q.  10.  From  your  experience,  what  is  the  difference  in  the 
construction  of  the  fixed  centre  truck  compared  with  the  swing 
centre  truck? 

A.  You  mean  to  say  the  cost? 

Q.  11.  Y  es,  sir. 


12 


TESTIMONY  OP  BENJAMIN  W.  HEALEY. 


A.  Well,  I  would  make  it  about  fifty  dollars  ($50). 

Q.  12.  What  elements  are  there  entering  into  (he  swing 
centre  truck  that  do  not  enter  into  the  fixed  truck,  that  enables 
you  to  arrive  at  the  conclusion  that  the  difference  in  the  cost  is 
fifty  dollars  ($50) ? 

A.  The  cost  of  labor  and  stock. 

Q.  13.  What  parts  are  there  in  the  swing  centre  truck  that 
are  not  in  the  fixed  centre  truck? 

A.  I  can  hardly  explain  it  by  words.  There  are  expenses  of 
different  kinds  for  appliances  that  are  used  in  the  swing  centre 
truck  that  are  not  used  in  the  fixed  truck. 

Q.  14.  Which  truck,  the  fixed  centre  or  the  swing  centre,  will 
carry  the  engine  around  a  curve  with  the  least  power? 

A.  I  consider  the  fixed  truck. 

Q.  15.  Can  you  give  a  reason  for  that  opinion  ? 

A.  Simply  for  the  reason  that  the  swing  truck  leads  the  engine 
off  in  an  indirect  line,  while  the  fixed  truck  leads  around  the 
curve.  AVil  1  you  allow  me  to  make  an  explanation? 

Q.  16.  Certainly? 

A.  Did  you  ever  see  a  horse-car  driver  drive  his  horses  on  the 
outside  of  a  curve  in  going  around  it?  lie  always  drives  on  the 
inside. 

Q.  17.  Which,  in  your  judgment,  requires  the  most  power  to 
propel  the  engine  on  a  straight  or  curved  track,  the  swing  centre 
or  the  fixed  centre  truck? 

A.  The  swing  centre,  certainly. 

Q.  18.  For  the  reasons  already  given? 

A.  Yes,  sir. 

Cross-examined. 

By  Mr.  Hollingsworth  : 

t  Q.  19.  Can  you  explain  why  it  is  that  it  requires  less  power 
to  take  an  engine  and  its  burden,  whatever  it  may  be,  around  a 
curve,  when  you  use  a  fixed  truck,  than  when  you  use  a  swing 
truck  ? 

A.  Nearly  the  same  that  Mr.  Hill  gives — that  the  swing  allows 
the  drivers  to  crab  ;  for  instance,  if  you  take  a  single  pair  of 
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wheels  and  put  them  around  a  curve,  you  will  find  the  wheels 
on  the  outside  of  the  curve  need  to  be  shoved  ahead,  while  the 
swing  truck  throws  them  behind.  The  operation  of  the  swing 
truck  is  contrary  to  all  mathematical  theory  and  practice.  The 
outside  front  driver  has  the  farthest  to  go,  and  consequently  it 
should  be  shoved  ahead  instead  of  being  dragged  back ;  whilst 
the  swing  truck,  when  passing  off  on  the  outside  of  the  curve, 
draws  that  wheel  back,  which,  in  vulgar  parlance,  crabs  the 
engine. 

f  Q.  20.  Is  that  your  only  reason? 

A.  I  do  not  know  of  another  reason.  It  is  contrary  to  all 
practical  mathematical  rules. 

f  Q.  21.  That  is  substantially  your  reason? 

A.  Yes,  sir;  the  thing  is  practically  impossible. 

Signature  of  witness  waived  by  consent  of  counsel. 

Henryt  Kettendorf,  a  witness  produced  on  behalf  of  de¬ 
fendant,  is  sworn  and  examined,  and  says  : 

By  Mr.  Whipple  : 

Question  1.  What  is  your  name,  age,  residence,  and  occupa¬ 
tion  ? 

Answer.  My  name  is  Henry  Kettendorf;  my  age  is  fifty  (50); 
residence  Xew Haven,  Connecticut;  occupation,  Master  Mechanic 
on  the  Xew  York,  Hartford,  and  Xew  Haven  Railroad. 

Q.  2.  How  long  have  you  been  connected  with  the  Xew  Y"ork, 
Hartford  and  Xew  Haven  road  ? 

A.  About  twenty-eight  (28)  years. 

Q.  2J.  In  what  capacity  have  you  served  on  that  road  during 
these  years ? 

A.  I  was  engineer  and  machinist  first,  and  for  the  last  ten  (10) 
years  master  mechanic. 

Q.  3.  Do  you  mean  locomotive  engineer  ? 

A.  YYs,  sir. 

Q.  3J.  Then  you  have  run  all  kinds  of  locomotives  on  the  Xew 
York,  Hartford,  and  Xew  Haven  Railroad  during  that  time? 

A.  I  have  in  regard  to  swing  centre  and  fixed  centre  trucks. 
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Q.  4.  When  was  your  attention  first  called  to  the  use  of  swing: 
centre  trucks  on  the  New  Aork,  Hartford,  and  New  Haven 
Railroad  ? 

A.  I  think  it  was  somewhere  near  1858  when  the  first  of 
them  was  bought ;  I  do  not  remember  the  exact  year. 

Q.  5.  Have  you  used  more  or  less  trucks  with  swing  centres 
under  locomotive  engines  on  your  road  for  the  last  ten  (10)  years 
or  more  ? 

A.  No,  sir;  we  have  not.  We  never  had  more  than  ten  (10) 
or  twelve  (12).  1  took  them  out  as  fast  as  I  could. 

Q.  6.  Have  you  had  experience  enough  with  swing  centre 
trucks  to  enable  you  to  arrive  at  the  value  of  the  swine  centre 
truck  compared  with  the  fixed  centre? 

A.  Aes,  sir;  I  think  i  have.  I  think  the  swing  centre  truck 
is  a  good  deal  the  hardest  on  engines. 

Q,  7.  What  leads  you  to  the  conclusion  that  it  is  harder  on 
an  engine  than  the  fixed  centre  truck  ? 

A.  1  he  forward  wheels  are  never  steady,  and  the  consequence 
is  that  our  engines  used  to  break  the  forward  boxes. 

Q.  8.  Did  that  lead  to  the  conclusion  that  it  was  for  the  ad¬ 
vantage  of  the  company  to  discard  the  use  of  such  trucks  ? 

A.  It  did. 

Q.  9.  Is  there  any  difference  in  the  original  cost  of  construct¬ 
ing  the  fixed  centre  truck  compared  with  the  cost  of  constructing 
the  swing  centre  truck? 

A.  Ares,  there  is  some.  There  may  be  a  difference  of  some 
thirty  ($30)  0r  forty  dollars  ($40).  I  have  never  built  any 
swing  centre  trucks,  so  that  I  do  not  know  much  about  it. 

Q.  10.  From  your  observation  and  experience  with  swing 
centre  trucks  and  fixed  centre  trucks,  how  much  more  does  it 
cost  to  maintain  a  swing  centre  truck  than  it  does  a  fixed  centre 
truck,  per  annum? 

A.  I  want  to  answer  that  in  two  ways.  The  way  they  are 
built  at  present  probably  it  would  not  amount  to  more  than 
twenty-five  ($25)  or  thirty  dollars  ($30)  a  year;  but  the  style 
we  had,  I  would  not  take  for  sixty  dollars  ($60).  The  old  style 
of  hangers  were  short,  about  four  inches  long.  They  used  to 
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have  four  bolts,  one  on  each  end  of  the  hanger ;  now  they  use 
two  long  bolts  which  go  through  with  a  key  on  each  end,  and 
consequently  it  is  not  near  so  expensive  to  take  care  of  them. 
I  have  seen  one  of  our  engines  go  over  the  road  and  come  back 
with  three  bolts  broken  and  the  whole  engine  lie  right  down  on 
one  side. 

Q.  11.  Of  the  two  trucks  in  question  which  is  the  hardest  on 
an  engine,  on  all  conditions  of  track  ? 

A.  I  think  the  swing  centre  truck. 

Q.  12.  For  what  reason? 

A.  For  the  reason  that  the  engine  is  never  steady.  The 
harder  the  engine  runs  the  more  she  will  wear;  whereas,  the 
fixed  truck  will  keep  the  engine  steady  right  around  a  curve. 

Q.  13.  Is  this  shaking  of  the  engine  at  the  expense  of  power? 

A.  I  think  it  is. 

Q.  14.  Amu  think  it  will  take  more  power  to  propel  an  engine 
constructed  with  a  swing  centre,  than  it  would  to  propel  an 
engine  with  a  fixed  truck  ? 

A.  I  think  so.  I  have  never  practically  tested  it. 

Q.  15.  From  your  experience  and  observation,  that  is  your 
judgment? 

A.  Yes,  sir  ;  it  must  be. 

Q.  16.  Do  you  use  plain  drivers  on  engines  of  your  road? 

A.  Yes,  sir.  I  guess  we  have  five,  six,  or  seven  plain  drivers. 

Q.  17.  Are  the  engines  spoken  of  in  the  last  question  illus¬ 
trated  in  “Defendant’s  Exhibit  Fixed  Centre  Truck?” 

A.  Yes,  sir. 

Q.  18.  Was  there  ever  a  time  on  your  road  when  you  used 
plain  tires  wholly  on  the  forward  drivers? 

A.  A"es,  sir. 

Q.  19.  And  you  are  using  some  at  the  present  time? 

A.  We  are  using  some  yet.  The  last  engine  I  built  was 
turned  out  on  the  first  of  last  month,  and  has  a  plain  tire  for¬ 
ward.  Still  I  built  engines  before  that,  that  had  all  flanged  tires. 

Q.  20.  What  roads  in  New  England  are  using  engines  as  a 
general  rule  with  forward  drivers,  plain  tires,  and  fixed  centre 
trucks  like  defendant’s  exhibit? 
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A.  Well,  I  do  not  know  as  I  can  answer  that  question. 

Q.  21.  So  far  as  your  knowledge  goes? 

A.  The  majority  of  them ;  more  or  less  of  them  are  using 
them. 

Q.  22.  You  mean  with  a  fixed  centre  and  a  plain  tire? 

A.  Yes,  sir ;  more  or  less  of  the  roads  are  using  those  loco¬ 
motives,  although  I  do  not  know  that  any  of  them  has  adopted 
a  uniform  standard. 

Q.  23.  Do  you  know  what  is  used  on  the  Boston  and  Albany 
road  ? 

A.  No;  but  I  am  under  the  impression  that  they  use  a  flange- 
tire  altogether. 

Q.  24.  Will  you  please  state  here  why  you  use  a  flange  and 
why  a  plain  tire  ? 

A.  Well,  I  do  not  know  that  I  have  anything  particularly  in 
view,  only  to  test  the  case.  I  want  to  test  this  question,  to  see 
if  the  flange  tire  or  the  flat  tire  will  wear  a  driving-wheel  axle 
any  longer  without  breaking.  Understand  me,  that  is  with  the 
double  flange.  That  is  why  I  am  speaking  the  way  I  do.  The 
question  frequently  comes  up  with  different  parties,  and  one  says 
that  one  will  wear  better,  and  another  says  that  the  other  will 
wear  better.  We  can  just  as  well  run  with  one  as  with  the 
other,  and  I  want  to  test  it. 

Q.  25.  Which  truck,  the  fixed  centre  truck  or  the  swing 
centre  truck,  will  cause  the  engine  to  ride  the  steadier  on  the 
track  ? 

A.  O  !  the  fixed  centre. 

Q.  26.  Which  is  the  hardest  on  the  flanges  of  the  wheels,  the 
fixed  centre  truck  or  the  swing  centre  truck  ? 

A.  The  swing  centre. 

Q.  27.  What  is  your  reason  for  this  conclusion? 

A.  It  is  the  hardest  on  the  whole  engine,  because  the  front 
end  of  the  engine  is  never  still,  and  the  truck  does  not  do  the 
work  it  ought  to. 


TESTIMONY  OF  HENRY  KETTENDORF. 


17 


Cross-examined. 

By  Mr.  Hollingsworth  : 

t  Q.  28.  Did  you  turn  the  tire  on  your  fixed  trucks  as  fast  as 
you  did  on  your  swing  trucks  ? 

A.  Well,  I  could  not  say  that  I  ever  noticed  any  difference,  as 
far  as  turning  the  tire  was  concerned,  one  truck  or  the  other. 

t  Q.  29.  When  the  tire  is  worn  to  a  certain  extent,  you  have  to 
turn  it,  do  you  not  ? 

A.  We  have  to  turn  it ;  we  do  that  for  the  benefit  of  the 
engine. 

|  Q.  30.  Why  is  it  that  you  think  a  swing  truck  is  harder  on 
the  flange  than  a  fixed  truck  ? 

A.  I  do  not  think  so  much  about  the  flange.  The  trouble  I 
had  was  the  breaking  of  the  frame  on  the  forward  jaw. 

t  Q.  31.  Then,  in  your  opinion,  it  is  not  any  harder  on  the 
flange  ? 

A.  I  have  said  that  I  did  not  see  anything  about  the  flange, 
but  I  think  it  is  harder  on  the  frame,  and,  consequently,  if  it  is 
harder  on  the  frame,  it  must  be  harder  on  the  flange. 

t  Q.  32.  Is  it  harder  on  the  flange  than  the  fixed  truck  ? 

A.  ATs,  sir. 
t  Q.  33.  Why? 

A.  Because  the  forward  end  is  going  all  the  time,  wriggling, 
and  the  forward  end  of  the  box  is  going  to  strike  the  hub  of  the 
wheel ;  whereas,  in  the  fixed  centre  truck  the  engine  is  still  all 
the  time. 

By  the  Master  : 

t  Q.  34.  How  is  it  in  turning  a  curve? 

A.  Just  the  same.  The  swing  truck  will  turn  the  engine 
sideways. 

By  Mr.  Hollingsworth  : 

t  Q.  35.  Is  the  lateral  pressure  of  the  flange,  in  going  around 
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a  curve,  greater  in  a  swing  truck  than  it  is  in  a  fixed  truck — 
I  mean  the  pressure  of  the  rail  on  the  flange? 

A.  Is  it  greater — 

f  Q.  36.  On  the  swing  truck  than  it  is  on  the  fixed  truck? 

A.  Yes,  sir;  I  think  it  is. 
f  Q.  37.  Why? 

A.  I  have  just  explained  it:  because  the  forward  end  is  not 
still.  In  the  first  place,  when  you  strike  a  curve  you  would 
think  the  engine  is  going  right  into  the  lot,  and,  when  she  comes 
back,  the  front  end  must  strike  the  hub. 

t  Q.  38.  If  it  strikes  a  curve,  the  body  of  the  engine  looks  as 
if  it  was  going  off  on  the  outside  ? 

A.  Yes,  sir. 

f  Q.  39.  The  front  drivers  are  fixed  fast  to  the  body  of  the  en¬ 
gine,  are  they  not? 

A.  No,  sir  ;  they  have  play  there. 

f  Q.  40.  There  is  a  slight  play  there.  If  the  body  of  the  en¬ 
gine  looks  as  if  it  was  going  over  the  side,  that  way,  is  not  the 
pressure  less  than  in  the  body  of  the  engine  as  it  turns  around 
that  way  on  the  flange  of  the  front  tires  ? 

A.  No,  sir ;  I  say  that  the  body  of  the  engine  is  a  great  deal 
better  off  with  a  fixed  truck  than  with  a  swing  centre  truck,  and 
you  cannot  make  it  any  other  way. 

f  Q.  41.  Is  that  the  only  reason  you  have  for  saying  so? 

A.  Yes,  sir;  it  cannot  be  otherwise.  When  an  engine  with  a 
fixed  truck  strikes  a  curve,  the  truck  is  going  to  curve.  It 
cannot  help  it.  The  engine  with  a  swing  centre  truck  is  not 
going  to  curve  and  has  to  do  it  all  in  the  frame  or  in  the  boiler, 
and  is  going  to  break  either  the  frame  or  the  boiler,  if  anything. 


By  the  Master: 

t  Q.  42.  Why  is  it  that  the  frame  of  the  engine  suffers  more 
when  it  goes  around  upon  a  lateral  motion  with  a  swing  truck, 
than  it  does  when  it  goes  around  rigidly  upon  a  fixed  centre 
truck  ? 

A.  Because,  in  the  engine  with  the  fixed  centre  truck,  the 
motion  is  made  through  the  trucks,  upon  which  the  strain  comes; 
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but,  in  the  swing  centre  truck  the  motion  is  thrown  upon  the 
frame  of  the  engine  and  the  strain  is  there. 

t  Q.  13.  Is  that  strain  in  the  swing  centre  truck  only  upon  the 
engine  when  it  strikes  the  curve,  or  does  it  continue  upon  the 
engine  all  the  time  that  it  is  going  around  the  curve  ?' 

A.  It  continues  all  the  time  that  it  is  going  around  the  curve. 
You  will  invariably  find  that  she  will  go  hack. 

f  Q-  44.  You  claim  a  superiority  of  the  fixed  centre  truck  over 
the  swing  centre  truck  when  the  engine  strikes  the  curve.  Does 
that  superiority  continue  as  long  as  the  engine  remains  in  the 
curve ? 

A.  Ares,  sir;  I  say  that  it  continues  all  through,  under  the 
fixed  centre,  because  the  front  end  will  be  still,  but  just  as  soon 
as  the  engine  strikes  the  curve  with  the  swing  truck,  and  as  long 
as  it  continues  in  the  curve,  the  drivers  will  wriggle  back. 

By  Mr.  Hollingsworth  : 

t  Q.  45.  Does  it  cost  more  to  maintain  a  whole  engine  with  a 
swing  centre  truck  than  it  does  to  maintain  an  engine  with  a 
fixed  centre  truck — I  mean  per  annum  ? 

A.  AYs,  sir. 

t  Q.  46.  How  much  per  year  will  it  cost  as  an  engine,  and  not 
as  a  truck  alone  ? 

A.  Well,  about  two  hundred  dollars  ($200). 
t  Q.  47.  It  would  cost  two  hundred  dollars  ($200)  more  a  year 
to  run  an  engine  with  a  swing  truck  on  it  than  one  with  a  fixed 
truck ? 

A.  Yes,  sir;  I  am  speaking  about  the  ones  I  had. 
f  Q.  48.  Who  built  them  ? 

A.  Rogers,  and  Danford,  Cooke  &  Co.  Some  were  built  by 
Rogers,  and  some  by  Danford,  Cooke  &  Co. 

f  Q.  49.  Were  they  built  originally  as  swing  truck  engines,  or 
were  they  repaired  ? 

A.  No.  sir  ;  they  were  built  originally, 
t  Q.  50.  Where  did  they  break  ? 

A.  They  broke  the  hanger  bolt  and  the  link  bolt, 
t  Q.  51.  Where  did  the  engine  break  the  frame  work  ? 
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A.  Right  through  the  forward  jaw  of  the  forward  driver, 
t  Q.  52.  How  many  of  them  ever  broke  there,  to  your  knowl¬ 
edge  ? 

A.  You  might  as  well  say  all. 
f  Q.  53.'  Did  you  repair  them  ? 

A.  I  did. 

t  Q.  54.  How  often  did  they  break  ? 

A.  Well  they  did  not  break  more  than  once,  for  I  took  them 
out  as  fast  as  they  came  in. 

f  Q.  55.  Then  you  did  not  repair  them? 

A.  We  did  not  repair  them.  We  put  a  fixed  centre  under 
them,  if  that  is  what  you  mean. 

t  Q.  56.  Have  you  any  swing  centres  under  them  now  ? 

A.  I  think  we  have  one.  I  think  we  have  one  engine  with  a 
swing  centre  motion  under  it. 
f  Q.  57.  Did  that  break  ? 

A.  Yes,  sir;  we  repaired  it.  We  have  had  those  engines 
broken  the  first  day  they  went  out. 

f  Q.  58.  Did  they  break  the  second  time? 

A.  Yes,  sir. 

f  Q.  59.  Where  does  your  road  run  from? 

A.  From  Forty -second  Street,  Yew  York,  to  Springfield,  Mass, 
f  Q.  60.  Which  is  the  sharpest  curve  in  it? 

A.  I  do  not  know  as  I  can  tell  you.  I  do  not  know  what  the 
grades  of  the  curves  are.  That  is  out  of  my  line.  I  never  have 
anything  to  do  with  the  track  at  all. 

Signature  of  deponent  waived  by  consent  of  counsel. 


William  H.  Harrison,  a  witness  produced  on  behalf  of  de¬ 
fendant,  is  sworn  and  examined,  and  says  : 


By  Mr.  Whipple: 

Question  1.  What  is  your  name,  age,  residence,  and  occupation? 
Answer.  My  name  is  William  H.  Harrison ;  I  am  forty-four 
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years  old ;  I  live  in  Cumberland,  Maryland ;  and  I  am  Assistant 
Master  of  Machinery  on  the  Baltimore  and  Ohio  Railroad. 

Q.  2.  For  how  many  years  have  you  been  connected  with  the 
Baltimore  and  Ohio  Railroad  in  other  capacities? 

A.  I  have  been  in  their  service  going  on  twenty-two  (22) 
years. 

Q.  3.  And  how  have  you  been  employed  during  that  twenty- 
two  (22)  years? 

A.  I  commenced  working  for  them  as  a  journeyman  and  ma¬ 
chinist,  and  was  then  promoted  to  Foreman  of  the  Shops,  and 
from  that  to  Master  Mechanic  at  the  shops  at  Wheeling,  where 
I  remained  some  sixteen  (16)  years.  I  was  then  on  the  Con- 
nellsville  road  for  six  or  seven  months,  and  then  I  returned  to 
the  position  I  now  occupy  on  the  main  line. 

Q,.  4.  During  the  time  that  you  have  been  in  the  service  of  the 
Baltimore  and  Ohio  Railroad  Company,  have  you  had  any  ex¬ 
perience  with  swing  centre  trucks  under  locomotive  engines  com¬ 
pared  with  fixed  centre  trucks  ? 

A.  My  experience  has  been  limited.  We  have  no  swing 
centre  trucks  on  the  main  line,  except  under  the  Consolidation 
and  Mogul  engines,  and  they  have  only  a  single  pair  of  pony 
wheels. 

Q.  5.  What  line  operated,  by  the  Baltimore  and  Ohio  Rail¬ 
road  Company,  if  any,  use  engines  with  swing  trucks? 

A.  The  Pittsburgh  and  Connellsville  have  them ;  the  Mari¬ 
etta  and  Cincinnati  Railroad  Company,  and  the  Central  Ohio 
Divisions — not  on  all,  but  on  some  of  them. 

Q.  6.  To  what  extent  are  they  used  on  the  Pittsburgh  and 
Connellsville  division? 

A.  I  think  the  percentage  is  very  large  there  of  the  swing 
centre  truck,  but  I  am  not  able  to  say  how  large. 

Q.  7.  Nearly  oT  quite  all  of  the  engines? 

A.  Nearly  or  quite  all  of  the  engines. 

Q.  8.  Have  you  been  connected  with  that  road  as  Master 
Mechanic  ? 

A.  I  had  charge  of  that  division  for  seven  months. 
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Q.  9.  And  during  that  time  did  a  portion  of  these  swing 
tracks  come  especially  under  your  observation? 

A.  Yes,  sir ;  I  had  them  to  attend  to. 

Q.  10.  Have  there  been  any  swing  trucks  used  on  the  main 
line  of  the  Baltimore  and  Ohio  Railroad? 

A.  jSTo,  sir;  they  have  never  been  used  there. 

Q.  11.  Are  they  allowed  to  run  over  that  line  from  other 
roads  operated  by  that  company  ? 

A.  Well,  we  do  not  want  to  do  it.  We  have  run  engines 
over  there,  with  double  flange  and  swing  centres,  and  my  at¬ 
tention  was  first  drawn  to  them,  I  think,  during  the  war,  in 
1862  or  1863,  when  we  were  hauling  a  good  many  engines  for 
the  government.  We  had  considerable  trouble  in  getting  them 
through  our  yards  and  switches,  I  know. 

Q.  12.  Since  that  time,  have  the  swing  centre  trucks  been  en¬ 
tirely  discarded  on  the  main  line? 

A.  We  bought  a  lot  of  engines  from  the  government  that  had 
double  flanges  on  them,  and  we  altered  them  to  conform  with 
our  standard  engine,  which  has  a  single  flange,  blind  tire,  and  a 
rigid  truck. 

Q,.  13.  How  does  the  Defendant’s  Exhibit  “fixed  centre 
truck”  represent  the  passenger  engines  on  your  road? 

A.  It  represents  the  kind  of  engine  we  are  using,  the  forward 
pair  of  drivers  blind,  the  back  ones  flanged,  and  the  truck  rigid. 

Q.  14.  From  your  experience  with  swing  centre  trucks  on  the 
Connellsville  division  of  the  Baltimore  and  Ohio  Railroad,  what 
conclusion  have  you  arrived  at  as  to  the  comparative  merits  of 
the  two  trucks? 

A.  I  have  no  figures  to  show,  but  my  experience  there  was, 
that  they  were  very  troublesome  and  costly  to  maintain,  as  com¬ 
pared  with  the  rigid  truck. 

Q.  15.  What  does  it  cost  the  Baltimore  and  Ohio  Railroad  to 
construct  a  fixed  centre  truck  ? 

A.  Our  truck  costs  three  hundred  and  seventy  ($370)  or  three 
hundred  and  eighty  dollars  ($380) ;  I  do  not  remember  the 
figures. 


TESTIMONY  OF  WILLIAM  II.  HARRISON. 


23 


Q.  16.  What  sum  would  you  have  to  add  to  that  amount  in 
order  to  construct  a  swing  truck  ? 

A.  Well,  it  would  require  what  I  term  the  cradle  of  the  truck 
and  the  cradle  bed. 

Q.  17.  It  would  amount  to  about  what  sum? 

A.  Probably  fifty  ($50)  or  sixty  dollars  ($60).  The  cradle 
bed  being-  of  wrought  iron  forged,  and  the  cradle  itself  cast  iron, 
with  the  hangers  and  bolts,  I  should  judge  it  would  cost  probably 
from  fifty  ($50)  to  sixty  dollars  ($60)  to  put  it  on  to  our  truck. 

By  the  Master  : 

Q.  18.  What  would  be  the  difference  if  you  constructed  it  so, 
originally;  would  it  make  any  difference  if  you  constructed  the 
truck  with  reference  to  it  ? 

A.  W  e  would  have  to  leave  off  the  top  plate.  We  use  a  top 
sheet,  three-fourths  plate.  We  would  have  to  leave  that  off  and 
put  the  swing  on,  which  we  would  have  to  do  in  case  we  made 
any  change  or  alteration  from  one  to  the  other. 

Q.  19.  I  understand  you  to  mean  that  the  additional  cost 
would  be  the  same  whether  you  altered  the  present  form  of 
trucks  into  swinging  trucks,  or  whether  you  constructed  a  truck 
from  nothing,  or,  from  the  original  elements,  into  a  swing  truck, 
with  that  design  in  view  from  the  start? 

A.  Well,  I  think  it  would  be  about  the  same. 

By  Mr.  Hollingsworth  : 

Q.  20.  That  is,  you  mean  it  would  be  about  fifty  ($50)  or 
sixty  dollars  ($60)  more? 

A.  Yes,  sir. 

By  Mr.  Whipple  : 

Q.  21.  Have  you  with  you  a  detailed  statement  of  the  cost  of 
the  construction  of  the  fixed  centre  truck  as  made  by  your  com¬ 
pany  ? 

A.  Yes,  sir ;  I  have. 

Q.  22.  Please  state,  in  substance,  what  it  costs  in  round  num¬ 
bers  to  build  a  fixed  truck? 
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A.  These  are  the  figures  I  have  taken  from  the  books  of  the 
company  at  Mount  Clair,  which  were  handed  me  in  detail.  They 
amount  to  three  hundred  ninety-four  and  7909(j  dollars  ($394.99), 
and  I  believe  those  figures  to  be  correct. 

By  Mr.  Hollingsworth  : 

Q.  23.  Do  you  know  anything  about  that  statement  at  all? 

A.  I  got  it,  I  know,  from  the  clerk  who  got  it  from  the  books. 

Q.  24.  How  do  you  know  he  got  it  from  the  books  ? 

A.  I  saw  him  copying  it. 

By  Mr.  Whipple: 

Q.  25.  From  your  knowledge  and  experience,  what  sum  do 
you  think  should  be  added  to  the  amount  given  for  building  a 
fixed  centre  truck,  to  make  a  swing  centre  truck  ? 

A.  I  do  not  know  that  I  know  the  amount. 

Q.  26.  It  is  a  comparison  of  the  cost  of  construction  of  the 
two  trucks  ;  you  have  stated  it  already,  and  I  would  like  to  have 
it  here  repeated. 

A.  I  said  I  thought  it  would  take  from  fifty  ($50)  to  sixty 
dollars  ($60)  more  to  build  a  swing  centre  truck  under  our  en¬ 
gines,  which  is  an  estimate,  and  not  from  any  figures  that  I  have 
at  all. 

Q.  27.  Have  you  a  tracing  of  engine  No.  13  of  the  Baltimore 
and  Ohio  Railroad  ? 

A.  I  have. 

Q,.  28.  Will  you  produce  it  and  file  it  as  an  exhibit  in  this 

case  ? 

A.  Yes,  sir.  (Tracing  produced,  marked  “  Defendant’s  Exhibit, 
Engine  No.  13,  Robert  N.  Willson,  Master.”) 

Q.  29.  Have  you  a  profile  of  a  certain  portion  of  the  main  line 
of  the  Baltimore  and  Ohio  Railroad? 

A.  I  have. 

Q.  30.  Will  you  produce  it  ? 

A.  (Profile  produced,  marked  “Defendants’  Exhibit,  17  Mile 
Grade,  Robert  N.  Willson,  Master.”) 
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Q.  31.  Have  you  a  tracing  of  the  curvatures  on  said  seventeen 
(17)  mile  grade,  and,  if  so,  will  you  please  produce  it? 

A.  I  have.  (Tracing  produced  marked,  “  Defendant’s  Exhibit, 
Tunnel  Curve,  Robert  N.  Willson,  Master.”) 

Q.  32.  Have  you,  of  late,  witnessed  certain  trials  of  an  engine 
on  your  road  pulled  by  another  engine  with  a  dynamometer 
car  between  them? 

A.  I  have. 

Q.  33.  When,  and  at  what  place? 

A.  At  Piedmont  on  the  third  division  of  the  Baltimore  and 
Ohio  Railroad. 

Q.  34.  And  on  what  grade  ? 

A.  On  the  seventeen  (17)  mile  grade. 

Q.  35.  What  is  the  name  of  the  engine  hauled  in  that  case? 

A.  Engine  No.  13. 

Q.  36.  Are  the  specifications  of  that  engine  correctly  set  forth 
in  exhibit  marked  Defendant’s  Exhibit,  “ engine  No.  13?” 

A.  I  think  so. 

Q.  37.  Was  said  engine  and  tender  accurately  weighed  before 
the  trial  commenced  ? 

A.  Yes,  sir;  they  were. 

Q.  38.  Was  there  fuel  or  water  on  the  tender,  or  was  it  empty  ? 

A.  No,  sir;  the  water  was  blown  out  of  the  boiler  and  run 
out  of  the  tank,  and  the  coal  unloaded. 

Q.  39.  And  the  weight  set  forth  in  the  said  exhibit  is.  the 
weight  of  the  engine  without  fuel  or  water  ? 

A.  Yes,  sir. 

Q,.  40.  What  steps  were  taken  with  the  engine  to  prepare  it 
for  this  trial,  in  regard  to  the  disconnecting  of  the  cylinders? 

A.  The  main  rods  were  taken  off  the  engine. 

Q.  41.  Why  was  it  thought  best  to  take  off  the  main  rods? 

A.  They  wanted  to  just  have  the  dead  weight  of  the  engine; 
they  did  not  want  to  have  the  cylinders  working. 

Q.  42.  When  said  engine  No.  13,  with  fixed  centre  truck 
under  it,  was  taken  up  said  seventeen  (17)  mile  grade,  or  rather 
four  (4)  miles  of  it,  what  was  the  speed  agreed  upon  first? 

A.  Twelve  (12)  miles  an  hour,  at  first,  as  close  as  we  could 
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conform  to  that,  and,  on  the  second  trial,  twenty-four  (24)  miles 
an  hour. 

Q.  43.  Which  truck  was  first  used  under  the  engine,  the  fixed 
centre  truck  or  the  swing  centre  truck  ? 

A.  The  swing  centre. 

Q.  44.  What  did  the  amount  taken  from  the  diagram  made 
by  the  dynamometer  indicate  as  to  the  difference  in  hauling  the 
same  engine  over  the  same  track,  in  the  same  time,  first  having 
a  swing  centre  truck  at  twelve  (12)  miles  an  hour,  and  afterwards 
having  a  fixed  centre  truck  at  twelve  (12)  miles  an  hour? 

A.  The  difference  in  pull  was  given  to  me  by  Mr.  Dripps  and 
Mr.  Cloud.  I  kept  the  time  of  running.  One  trial  was  made 
at  twelve  (12)  miles  an  hour,  and  the  other  at  twenty-four  (24) 
miles,  as  near  as  it  was  possible  to  have  it. 

Q.  45.  And  over  what  portion  of  the  seventeen  (17)  mile 
grade  were  those  trials  made,  or,  in  other  words,  from  what  mile¬ 
post  to  what  mile-post  on  the  Baltimore  and  Ohio  Railroad? 

A.  Commencing  at  the  two  hundred  and  seventh  (207)  mile¬ 
post  and  running  to  the  two  hundred  and  eleventh  (211)  mile¬ 
post  from  Baltimore. 

Q.  46.  The  grades  and  alignments  of  said  four  miles  of  road, 
are,  as  you  believe,  accurately  represented  in  the  foregoing  ex¬ 
hibits,  are  they  not? 

A.  They  were  given  to  me  by  the  engineer. 

Q.  47.  Have  you  an  account  of  mileage  of  engines  as  used  on 
the  Baltimore  and  Ohio  Railroad,  giving  the  amount  of  wear 
before  the  first  turning  of  the  tires? 

A.  I  have  a  memorandum  of  the  mileage  made  by  some  of 
the  engines  on  the  Baltimore  and  Ohio  Railroad. 

Q.  48.  Will  you  produce  it? 

A.  Yes,  sir.  (Memoranda  produced,  marked  “  Defendant’s 
Exhibit,  Mileage  of  Engines  on  B.  and  O.  R.  R.,  No.  1,” 
and  “Defendant’s  Exhibit,  Mileage  of  Engines  B.  and  O.  R.  R., 
No.  2,”)  as  follows: 
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Master  of  Machinery's  Office, 
Baltimore  &  Ohio  Bailroad  Company-. 

Baltimore,  April  20,  1876. 


Statement  oj  Mileage  made  with  Steel  Tires,  by  Engines  Eos.  400 — 
401—402—403—404  and  405. 


Engine. 

When  put  in  Service. 

Miles  run. 

Present  thickness  of  Tires. 

400 

January  30.  1872 

130000 

9  3 

“lb 

inches. 

401 

February  13. 

It 

143653 

9_3_ 

“16 

tt 

402 

“  19. 

u 

147002 

*>  3 
“16 

it 

403 

March  2. 

u 

135707 

9  3 

“16 

l  i 

404 

“  18. 

li 

137150 

9  3 

“16 

U 

405 

“  26. 

(t 

137251 

9  3 
“16 

u 

The  tires  of  the  above  engines  were  of  “Batcher’s”  make. 

180.000 

W.  H.  Harrison, 

Defendants  Exhibit 
Mileage  of  Engines  on 

B.  &  O.  R.  R.  Xo.  1. 

Robert  X.  Willson, 

Master. 
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Master  of  Machinery’s  Office, 
Baltimore  &  Ohio  Railroad  Company. 

Baltimore,  April  21,  1876. 


Statement  of  Mileage  made  with  Steel  Tires  by  Engines  Nos.  318 — 
320—324—406—407  and  412. 


Engine. 

When  put  in  Service. 

Miles  run. 

Present  thickness  of  Tires. 

318 

May  1.  1872 

141  685 

21  inches. 

320 

June  20.  1872 

126778 

05  U 

*8 

324 

February  18.  1872 

127768 

0  9  U 

406 

May  16.  1873 

130657 

21  “ 

407 

“  24  1873 

127.792 

01  1  U 
^16 

412 

J une  28  1873 

124.790 

05.  u 

^8 

The  tires  on  Engines  318 — 320 — 324  are  Butcher’s  make. 

“  “  “  “  400 — 407 — 412  “  Vickers  “ 

W.  Id.  Harrison. 

Defendants  Exhibit 
Mil  eage  of  Engines  on 
B.  &  O.  R.  R.  Vo.  2. 

Robert  V.  Willson, 

Master. 


Q.  49.  Are  the  engines  named  in  these  exhibits  passenger  or 
freight  engines? 

A.  They  are  passenger  engines. 

Q.  50.  I  notice  that  there  are  twelve  (12)  engines,  the  mileage 
of  which  is  tabulated  here,  before  turning;  is  it  a  fair  represen¬ 
tation  of  the  mileage  of  the  engines  as  used  on  the  Baltimore 
and  Ohio  Railroad? 

A.  Yes,  sir;  these  figures  I  believe  to  be  correct.  They  are 
copied  right  from  the  records  we  have  at  the  office. 

Q.  51.  Please  state  whether  the  swing  centre  truck,  as  used 
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on  the  Pittsburgh  and  Connellsville  road,  comes  under  your  im¬ 
mediate  observation  ? 

A.  It  does  in  this  way:  it  comes  into  the  station  at  Cumber¬ 
land  over  which  I  have  supervision,  and  I  very  frequently  see 
and  hear  reports  of  complaints  about  the  working  of  those 
engines. 

Q.  52.  While  you  were  directly  connected  with  that  road  as 
Master  Mechanic,  was  your  connection  of  such  a  character  as  to 
enable  you  to  determine,  in  the  space  of  seven  (7)  months,  the 
comparative  value  of  swing  centre  and  fixed  centre  trucks? 

A.  I  do  not  think  I  was. 

Q,.  53.  Taking  the  knowledge  gained  of  the  swing  centre 
truck  on  the  Pittsburgh  and  Connellsville  road,  in  connection 
with  experiences  you  have  had  of  engines  on  the  main  line,  as 
you  have  explained,  was  that  sufficient,  or  were  both  together 
sufficient,  to  enable  you  to  come  to  a  conclusion  as  to  the  com¬ 
parative  merits  of  the  two  trucks  ? 

A.  I  think  so  in  that  respect. 

By  Mr.  Hollingsworth  : 

Q.  54.  When  you  took  those  engines  over  your  road,  during 
the  war,  were  they  fired  up,  and  had  they  steam  on,  or  were  they 
hauled  over? 

A.  Some  of  them  were  brought  there  under  steam,  and  some 
wTere  hauled. 

Q.  55.  How  were  the  most  of  them  ? 

A.  Most  of  them  were  hauled. 

Q.  56.  When  an  engine  is  hauled,  it  is  fixed  to  what  is  in  front 
of  it,  is  it  not? 

A.  Yes,  sir.  If  an  engine  is  hauled,  the  draw  bar  is  very 
short  between  it  and  what  hauls  it. 

By  Mr.  AVhipple  : 

Q,.  57.  Please  state,  from  your  knowledge  and  observation, 
what  is  the  general  effect  of  the  swing  centre  truck  as  compared 
with  the  fixed  centre  truck  ? 
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A.  I  think  the  fixed  centre  lias  every  advantage  over  the 
swing. 

Q.  58.  Was  engine  No.  13  pushed  up  said  seventeen  (17)  mile 
grade,  or  a  portion  thereof,  or  pulled? 

A.  It  was  pulled. 

Q.  59.  Would  pulling  be  in  favor  of  the  swing  truck  or 
against  it? 

A.  I  believe  it  would  be  in  favor  of  it. 

Q.  60.  In  which,  in  your  judgment,  would  you  get  the  best 
results,  from  the  engine  with  fixed  truck,  and  also  the  same  en¬ 
gine  'with  swing  centre  truck — by  pushing  or  pulling? 

A.  I  believe,  if  the  engine  was  working  herself,  pushing,  you 
would  get  a  bigger  difference  in  favor  of  the  rigid  truck  over  the 
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swing  centre  truck. 

Cross-examined. 

By  Mr.  Hollingsworth  : 

f  Q.  61.  Where  were  those  grades  that  you  had  difficulty  with, 
with  those  engines,  during  the  war? 

A.  All  the  way  from  Camden  Station,  through  Mount  Clair 
yard,  and  on  any  curve  almost  we  came  to. 

t  Q.  62.  Between  what  points  ? 

A.  Between  Baltimore  and  Washington. 

f  Q.  63.  Any  curve  you  came  to,  you  had  to  do  what  to  get 
around  ? 

A.  Well,  uot  on  every  curve;  but,  on  a  great  many  of  them, 
I  had  to  raise  the  main  wheels  up. 

t  Q.  64.  That  is,  the  drivers? 

A.  Yes,  sir ;  where  they  were  flanged. 

t  Q.  65.  If  they  had  not  been  flanged,  you  would  have  had  no 
difficulty  in  getting  then  through,  would  you  ? 

A.  If  they  had  had  no  flanges  and  a  rigid  truck,  we  could 
have  brought  them  through  perfectly  safe. 

f  Q.  66.  And  if  they  all  had  flanges,  and  you  had  not  lifted  up 
the  wheels,  what  would  have  happened  ? 

A.  I  think  they  would  have  run  off  the  track  wherever  you 
came  to  a  sharp  curve. 
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t  Q.  67.  And  the  way  you  overcome  that  difficulty  was  to  raise 
the  front  drivers,  was  it? 

A.  Yes,  sir. 

|  Q.  68.  How  is  it  that  any  engine  with  a  swing  truck  stays  on 
the  track  ? 

A.  We  do  not  use  any  without  blind  tires.  We  have  consid¬ 
erable  difficulty  with  our  Consolidation  engines,  where  we  have 
four  pairs  of  driving  wheels  connected,  and  the  swing  truck,  and 
a  single  pair  of  wheels.  Our  first  pair  of  driving  wheels  have 
blind  tires,  and  the  second  pair  slips  in  going  around  a  curve. 
The  second  pair  of  flanges  would  drop  olf  and  become  very  dan¬ 
gerous  to  the  road.  In  order  to  escape  that  we  took  the  flange 
tire  off  the  second  pair  of  wheels,  and  the  first  pair,  making  a 
firm,  rigid  wheel  base,  and  since  then  we  have  had  no  difficulty 
with  them  at  all. 

t  Q,.  69.  How  do  you  account  for  the  engine  called  “Defen¬ 
dants’  Exhibits  Swing  Truck,”  with  four  drivers  remaining  on 
the  track  when  it  goes  around  a  curve  ? 

A.  I  do  not  see  why  it  should.  It  looks  to  me  like  a  very 
dangerous  undertaking,  and  one  that  I  would  not  suggest  to  be 
practicable,  and  one  that  I  do  not  believe  in. 

f  Q.  70.  You  know  that  a  great  many  of  them  are  used? 

A.  Yes,  sir. 

|  Q.  71 .  And  in  your  opinion  it  is  a  very  dangerous  experiment 
to  use  them,  is  it  not  ? 

A.  Yes,  sir. 

|  Q.  72.  You  said  that  the  figures  on  “Defendants’  Exhibit, 
Engine  No.l  3”  correctly  represent  what  they  purport  to  represent  ? 

A.  Yes,  sir. 

f  Q.  73.  How  do  you  know  that? 

A.  Because  I  saw  them  weighed  myself. 

f  Q.  74.  And  saw  the  weights  put  down  on  the  paper? 

A.  I  put  the  weights  down  in  my  book,  and  gave  them  to  the 
party  who  made  them,  to  see  that  they  were  correct. 

t  Q.  75.  Did  you  compare  them  with  the  book? 

A.  Yes,  sir. 
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Mr.  Whipple.  I  offer  in  evidence  “  Defendants’  Exhibit, 
Engine  No.  13,”  “Defendants’  Exhibit,  17  Mile  Grade,”  “De¬ 
fendants’  Exhibit,  Tunnel  Curve,”  and  “Defendants’  Exhibits, 
Mileage  of  Engines  No.  1  and  No.  2.” 

Mr.  Hollingsworth.  These  are  taken  subject  to  objection 
as  to  their  legal  effect. 

By  Mr.  Hollingsworth. 

f  Q.  76.  Do  you  know,  of  your  own  knowledge,  that  these  two 
exhibits  last  referred  to  represent  the  proper  mileage  of  a  fixed 
truck  engine  on  the  Baltimore  and  Ohio  Railroad  ? 

A.  We  have  been  using  this  style  of  drivers  I  think  between 
four  and  five  years ;  I  will  not  be  positive  about  the  time.  These 
accounts  show  the  date  when  the  tire  was  first  put  in  service  on 
the  engines,  when  it  required  turning,  and  the  number  of  miles 
made  up  to  the  time  they  were  taken  and  turned  off.  That  is, 
engine  No.  400,  on  January  31st,  1872,  commenced  work  and 
made  one  hundred  and  thirty  (130)  miles,  and  when  the  tires 
were  turned  off  it  still  left  it  two  inches  and  two-sixteenths  in 
thickness,  the  original  thickness  being  three  inches. 

tQ,.  77.  Do  you  know,  of  your  own  knowledge,  that  these  two 
exhibits  last  referred  to  represent  the  proper  mileage  of  a  fixed 
truck  engine  on  the  Baltimore  and  Ohio  Railroad? 

A.  Yes,  sir,  I  do.  I  believe  that  these  papers  are  correct.  I 
know  that  we  have  not  taken  exceptional  engines,  and  these 
figures  do  represent  the  general  average  of  our  engines. 

t  Q.  78.  How  do  you  know  that? 

A.  From  the  accounts  that  are  kept  at  the  stations  where  the 
tires  are  put  on. 

f  Q.  79.  Did  you  compare  these  figures  with  the  result  of  other 
engines  ? 

A.  Yes,  sir. 

f  Q.  80.  With  how  many? 

A.  I  cannot  say  with  how  many,  because  we  get  the  reports 
regularly,  and  the  account  is  kept  of  them.  We  have  a  guai’- 
antee  given  that  these  tires  shall  make  one  hundred  and  eighty 
thousand  (180,000)  miles. 
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f  Q.  81.  With  the  results  of  how  many  engines  did  you  com¬ 
pare  the  results  expressed  on  this  paper? 

A.  The  figures  that  I  got  from  these,  I  asked  the  Master  of 
Machinery  to  give  me  an  account  of,  where  they  would  compare 
favorably  with  the  number  of  steel  tires  that  we  had  in  ser¬ 
vice.  I  wanted  a  fair  comparison,  and  wanted  to  show  the  amount 
of  wear.  I  wanted  the  highest  and  the  lowest,  and  these  are  the 
figures  that  he  gave  me  as  taken  from  the  reports,  condensed  from 
the  reports  made  to  the  Master  of  Machinery  by  the  Master 
Mechanics  on  the  entire  line  of  the  road. 

t  Q.  82.  Did  you  ask  him  to  give  you  the  results  of  the  lowest 
and  greatest  mileage? 

A.  Yes,  sir;  I  told  him  I  wanted  that,  and  those  are  the 
figures  he  furnished  me. 

t  Q.  83.  Do  you  know,  of  your  own  knowledge,  that  they 
represent  the  average  mileage  of  the  engines  on  your  roads  ? 

A.  I  suppose  they  do. 

t  Q.  84.  Have  you  any  other  knowledge  than  what  you  have 
expressed,  whether  they  do  or  not  ? 

A.  I  have  not.  I  do  not  keep  the  run  of  each  and  every  tire 
myself,  and  I  have  never  measured  each  and  every  one  myself, 
but  I  believe  that  these  figures  are  truthful  and  correct. 

t  Q.  85.  I  do  not  doubt  that ;  but  have  you  any  other  means 
for  so  saying  than  what  you  have  stated  ? 

A.  I  have  this  means :  In  going  over  the  road  I  have  this 
gauge  (gauge  shown  by  the  witness),  and  if  I  see  a  tire  that  I 
think  should  be  turned  off,  by  laying  my  rule  across  the  face  of 
the  tire  and  running  the  gauge  under  it,  I  can  tell  how  much  of 
the  tire  is  worn,  each  notch  of  the  gauge  being  one-sixteenth  of 
an  inch. 

t  Q.  86.  And  after  having  done  that,  you  are  exactly  able  to 
state  how  much  mileage  has  been  made  by  the  engine  up  to  that 
time,  are  you  ? 

A.  I  order  the  engine  to  the  shop  and  order  the  tires  turned 
on  the  engine,  and  then  the  Master  Mechanic’s  duty  is  to  report 
to  the  Master  of  Machinery  the  date  that  the  engine  went  into 
service,  the  date  when  it  was  turned  off,  and  the  number  of 
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miles  it  made  between  the  two  times.  I  have  never  kept  a 
record  of  anything. 

t  Q.  87.  And  you  do  not  remember  any  of  them  ? 

A.  Nothing  more  than  I  have  on  tins  paper.  You  want  me 
to  say  that  I  keep  day  and  date,  and  the  actual  mileage  of  these 
engines,  which  I  do  not  do.  That  is  not  possible  for  me  to  do, 
with  the  number  of  engines  we  are  using;  but  we  have  compe¬ 
tent  men  in  charge  of  the  stations  whose  duty  it  is  to  keep  the 
actual  mileage  of  the  tires  and  engines. 

f  Q.  88.  I  do  not  think  you  cpiite  understand  me.  What  I 
want  to  get  at  is  this,  you  say  that  even  when  you  go  along  the 
road,  and  you  find  an  engine  with  its  tires  worn,  you  send  it  in 
to  be  repaired,  and  it  then  becomes  the  duty  of  certain  officers 
to  keep  a  record  of  the  mileage  it  has  made  from  the  time  it  was 
put  in  service  to  the  time  it  went  into  the  shops  to  be  repaired, 
and  you  say  you  do  not  remember  what  the  records  of  these 
various  cases  are.  Do  you  say,  then,  that  the  paper  which  you 
have  presented,  represents  the  average  mileage  of  all  the  engines 
on  the  road ? 

A.  The  Master  of  Machinery,  Mr.  Davis,  keeps  an  account 
of  the  mileage  made  on  the  entire  line  of  road,  and  it  is  from  his 
reports  that  I  got  those  figures. 

-f-  Q.  89.  But  you  do  not  know  any  more  about  whether  or  not 
this  represents  the  average  mileage  of  all  the  engines  upon  the 
road,  except  what  the  paper  itself  shows? 

A.  Yes,  sir;  I  believe  that  is  the  average  mileage  made  on 
the  road  now. 

f  Q.  90.  But  you  believe  it,  because  it  comes  from  the  office? 

A.  Well,  I  have  a  right  to  believe  that  when  that  is  made  by 
competent  men. 

t  Q.  91.  But  you  do  believe  it  for  that  reason  only? 

A.  What  else  would  I  believe  it  from  ? 

Signature  of  witness  waived  by  consent  of  counsel. 

Adjourned  until  to-morrow,  Wednesday,  April  26th,  1876,  at 
10  A.M. 
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Philadelphia,  Wednesday,  April  26th,  1876. 

Parties  met,  pursuant  to  adjournment. 

Present:  For  complainant,  S.  S.  Hollingsworth  and  H.  B. 
Renwick ;  for  defendant,  Chapman  Biddle  and  S.  M.  Whipple. 

John  H.  Carr,  a  witness  produced  on  behalf  of  the  defen¬ 
dant,  is  sworn,  examined,  and  says  : 

By  Mr.  Whipple  : 

Question  1.  What  is  your  name,  age,  residence,  and  occupa¬ 
tion  ? 

Answer.  My  name  is  John  H.  Carr;  my  age  is  forty -three; 
my  residence  is  Altoona,  Pa.,  and  my  occupation  is  having  charge 
of  engines  that  are  built  and  rebuilt  in  the  Pennsylvania  Rail¬ 
road  shops,  and  to  see  that  they  are  in  proper  working  condition 
for  the  road. 

Q.  2.  You  are  in  the  employ  of  the  Pennsylvania  Railroad 
Company,  are  you  not? 

A.  Yes,  sir. 

Q.  3.  Have  you  any  further  duties  than  those  you  have 
named  ? 

A.  No,  sir ;  not  at  present. 

Q.  4.  Will  you  specify  more  particularly  what  those  duties 
are,  and  how  you  perform  them  ? 

A.  My  duties  are  to  look  after  the  engines  when  they  come 
out  of  the  engine  shops,  and  to  see  that  they  are  in  proper 
working  condition,  and  run  them  until  I  am  satisfied  that  they 
are  in  proper  working  condition,  and  ready  for  service  upon  the 
road. 

Q.  5.  You  are  in  some  sense  responsible  for  the  working  of 
an  engine  after  it  passes  through  your  hands  ? 

A.  Yes,  sir 

Q.  6.  How  many  years  experience  have  you  had  in  connection 
with  railroad  machinery,  especially  of  locomotives  ? 

A.  Nearly  twenty-two  (22)  years. 
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Q.  7.  In  what  capacity  did  you  commence  service? 

A.  As  a  fireman. 

Q.  8.  How  long  did  you  serve  in  that  capacity? 

A.  I  served  for  awhile  at  that,  for  nearly  four  (4)  years. 

Q.  9.  What  position  did  you  occupy  thereafter? 

A.  I  was  an  engineer. 

Q.  10.  IIow  long  were  you  au  engineer  before  you  took  your 
present  position? 

A.  From  March,  1855,  until  November,  1868. 

Q.  11.  And  from  that  time,  you  have  had  charge  of  engines, 
as  you  have  already  stated  ? 

A.  Yes,  sir. 

Q.  12.  About  the  year  1854,  did  the  Pennsylvania  Railroad 
Company  use  engines  with  a  plain  tire  on  the  forward  drivers  ? 

A.  They  did  on  the  four-wheel  connected  engines. 

Q.  13.  On  how  many? 

A.  I  think  on  nearly,  if  not  all,  in  the  latter  part  of  1854  or 
1855  ;  they  began  then  to  use  the  flange  tire. 

Q.  14.  That  was  the  year  in  which  they  began  to  use  these 
flange  tires  ? 

A.  Yes,  sir. 

Q,.  15.  What  kind  of  engines  do  you  use  at  present? 

A.  All  the  engines  we  have  at  present  are  flange  tires,  I  be¬ 
lieve. 

Q.  16.  Have  you  had  any  experience  with  what  is  called  the 
swing  centre  truck  under  locomotive  engines? 

A.  I  have  had  experience  for  the  last  eight  (8)  years. 

Q.  17.  Have  you  had  experience  also  with  fixed  centre  trucks  ? 

A.  Yes,  sir. 

Q,.  18.  When  did  these  swing  centre  trucks  first  come  under 
your  observation  ? 

A.  The  first  observation  I  had  of  an  engine  with  a  swing 
centre  truck  was  an  engine  which  I  ran  in  the  early  part  of  1868. 

Q.  19.  Had  the  truck  been  introduced  on  the  road  prior  to 
that  date  ? 

A.  I  think  there  were  quite  a  number  of  engines  previous  to 
that  time,  but  this  engine  was  the  first  I  had  a  knowledge  of. 
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Q.  20.  Had  you,  previously,  run  that  engine  with  a  fixed 
centre  truck  ? 

A.  I  had. 

Q.  21.  And,  thereafter,  it  was  changed  to  a  swing  centre  truck? 

A.  Yes,  sir;  it  was  a  swing  centre  truck  after  that  time. 

Q.  22.  After  running  this  engine  yourself  a  certain  time, 
what  did  you  observe  with  reference  to  the  action  of  this  swing 
centre  truck  upon  the  engine  ? 

A.  My  experience  was  the  difference  between  that  and  the 
time  I  had  run  it.  My  impression  and  my  belief  is  it  is  harder 
on  an  engine  and  on  the  driving  boxes.  I  complained  about  it 
very  shortly  after  I  got  the  engine. 

Q.  23.  In  what  way  was  it  harder  on  the  driving  boxes. 

A.  Well,  it  throws  them  on  to  a  strain  in  a  curve,  in  every 
curve,  and,  as  the  curve  changes,  the  strain  is  on  one  side  and 
then  on  the  other. 

Q,:  24.  Was  there  anything  of  what  is  called  “pounding”  in  the 
engine,  which  you  think  could  be  justly  attributable  to  the  use  of 
the  swing  centre  truck  in  the  engine  you  ran  ? 

A.  I  think  there  was,  because  the  engine  boxes  got  bad  in  a 
great  deal  less  time  than  with  the  rigid  truck. 

Q.  25.  In  which  truck  is  there  the  most  swing  of  the  engine, 
laterally,  in  the  fixed  or  swing  centre  truck  ? 

A.  With  the  swing  centre  truck,  undoubtedly. 

Q.  26.  Are  the  boxes  any  more  liable  to  heat  with  the  swing 
truck,  from  your  experience,  than  with  the  fixed  truck  ? 

A.  Yes,  sir ;  I  think  so ;  I  am  satisfied  of  it. 

Q.  27.  Which  truck  carries  the  engine  the  steadier  on  all  con¬ 
ditions  of  track,  straight  and  curved? 

A.  The  rigid  truck. 

Q.  28.  What  can  you  say  of  the  repairs  on  the  rigid  truck 
for  the  first  three  or  four  years  that  the  engine  is  out  ? 

A.  Well,  I  do  not  think  that  it  requires  any  repairs  except 
a  renewal  of  a  box,  or  a  bolt  breaks,  or  something  of  that  kind. 

Q,.  29.  Are  there  any  repairs  connected  with  the  centre  ar¬ 
rangement  of  the  truck  ? 

A.  Not  necessarily,  unless  something  breaks. 
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Q,  30.  What  can  you  say  with  reference  to  the  swing  centre 
truck  ? 

A.  Well,  if  an  engine  is  run  awhile,  probably  it  may  have  to 
be  renewed,  or  links  and  pins  put  in,  at  least.  I  find  a  good 
many  oi  them  that  have  been  taken  out  worn  in  that  time. 

Q-  31.  Is  there  not  a  tendency  in  the  swing  truck  to  get  the 
engine,  what  you  call,  “out  of  square”? 

A.  I  think  so  ;  yes,  sir. 

Q,  32.  Does  that  tendency  exist  in  the  fixed  truck  ? 

A.  Not  so  much. 

By  the  Master  : 

Q.  33.  What  do  you  mean  by  “out  of  square”? 

A.  To  get  down  on  one  side  or  the  other. 

By  Mr.  Whipple  : 

Q.  34.  Lopsided? 

A.  Yes,  sir. 

Q.  35.  What  can  you  say  with  regard  to  the  lining  of  the 
hubs  where  fixed  trucks  are  used,  as  compared  with  swing  trucks? 

A.  I  think  it  is  decidedly  in  favor  of  the  fixed  truck.  I 
mean  that  it  requires  less  lining  to  be  done  to  the  hubs,  driving 
boxes  or  wheel  centres  in  the  fixed  truck. 

Q.  36.  Please  name  one  advantage  that  the  Pennsylvania 
Railroad  Company  has  derived  from  the  use  of  the  swing  truck 
that  it  could  not  have  derived  from  the  use  of  the  fixed  truck  as 
applied  to  a  locomotive  engine  ? 

A.  I  cannot  name  any. 

Q.  37.  Are  you  in  the  habit  of  running  engines  up  the  Altoona 
grade  for  the  purpose  of  testing  them  before  delivering  them  to 
the  company  ? 

A.  So  far  as  seeing  that  they  are  in  good  working  condition  ; 
yes,  sir. 

Q.  38.  You  run  them  empty? 

A.  Yes,  sir;  we  never  give  the  engine  up  until  we  are  satisfied 
that  it  is  fit  to  do  its  work ;  that  is  to  haul  a  train  with  it,  or 
to  push  a  train  with  it,  as  the  case  may  be. 
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Q.  39.  Am  I  to  understand  that  you  have  an  estimate  as 
to  the  amount  of  coal  that  would  be  used  by  an  engine  taking 
itself  up  the  Altoona  grade,  compared  with  hauling  a  load? 

A.  Nothing  more  than  we  notice  the  difference  in  the  amount 
of  coal. 

Q.  40.  What  would  be  that  difference? 

A.  I  suppose  it  would  be  one-fifth  to  one-quarter  of  the  whole 
amount  of  coal  consumed.  Probably,  if  you  would  allow  me,  I 
can  explain  the  matter.  We  generally  take  an  engine  out  of  the 
shop  with  about  forty  bushels  of  coal.  We  do  not  take  less  than 
that.  I  am  satisfied,  from  my  own  experience,  that  it  takes 
about  one-fourth  of  the  coal  to  take  an  engine  empty  that  it  does 
to  take  an  engine  loaded,  and  I  am  persuaded  that  I  would  not 
undertake  to  go  up  the  mountain  with  an  empty  engine  with  less 
than  one-fourth  of  the  coal  that  it  would  take  to  carry  a  loaded 
engine  up. 

Cross-examined. 

By  Mr.  Hollingsworth  : 

t  Q.  41.  You  feel  sure  that  there  is  no  advantage  in  the  swing¬ 
ing  truck  over  the  fixed  truck,  either  in  safety,  or  in  tires,  or  in 
wear  of  the  wheels,  or  in  the  locomotives? 

A.  I  do  say.  that,  from  all  the  experience  I  have  had. 

t  Q.  42.  You  feel  sure  of  that,  do  you? 

A.  I  feel  confident  of  that,  and  have  always  argued  that,  at 
all  events. 

t  Q,.  43.  Are  they  using  swinging  truck  engines  in  the  Penn¬ 
sylvania  Railroad  now? 

A.  Yes,  sir. 

t  Q-  44.  Are  they  using  them  to  any  extent? 

A.  A  great  many  of  them. 

t  Q.  45.  And  the  use  is  increasing  daily,  is  it  not,  or  as  fast  as 
they  put  engines  in  use,  or  as  they  put  new  engines  on  ? 

A.  All  the  engines  we  build  at  Altoona  have  the  swinging: 
truck. 

f  Q.  46.  You  use  the  swinging  truck  on  your  fast  mail  train, 
do  you  not  ? 


40 


TESTIMONY  OF  AMOS  C.  DAVIS. 


A..  Yes,  sir. 

t  Q-  47.  And  all  your  passenger  engines  use  the  swinging 
truck,  do  they  not? 

A.  Aes,  sir;  all  that  I  know  of  have  the  swinging  truck. 

©  © 

Signature  ot  deponent  waived  by  consent  of  counsel. 

Amos  C.  Davis,  a  witness  called  on  the  part  of  the  de¬ 
fendant,  is  sworn  by  the  uplifted  hand,  examined,  and  says  : 

By  Me.  Whipple: 

Question  1.  What  is  your  name,  age,  residence,  and  occupa¬ 
tion  ? 

Answer.  My  name  is  Amos  C.  Davis  ;  my  age  is  thirty-seven 
years;  my  residence  is  Altoona,  Pa.;  my  occupation  is  machinist, 
and  at  present  I  am  one  ot  the  foremen  in  the  erecting  depart¬ 
ment  at  Altoona. 

Q.  2.  Do  the  erecting  of  engines  and  repairs  of  the  same 
come  directly  under  your  observation? 

A.  They  do. 

Q.  3.  How  long  have  you  filled  that  position  on  the  Pennsyl¬ 
vania  Railroad,  at  Altoona? 

A.  Five  years  on  the  1st  of  March  last. 

Q.  4.  What  has  been  your  experience,  as  connected  with  rail¬ 
way  machinery,  prior  to  that  time? 

A.  Prior  to  that,  leading  back  to  1866,  I  was  journeyman, 

and  a  small  portion  of  the  time  fireman  on  the  Pittsburgh 

,  t  © 
division,  dating  back  to  1862;  I  was  in  charge  of  the  general 

repairs  of  locomotives,  and  general  ordinary  repairs.  Prior  to 
that  I  was  a  journeyman,  and  a  small  portion  of  the  time  fire¬ 
man  on  the  Pittsburgh  division,  dating  back  to  1862. 

Q.  5.  Then  how  long  an  experience  have  you  had  in  connec¬ 
tion  with  the  construction  and  repairs  of  locomotive  engines? 

A.  I  have  had  an  experience  of  fifteen  years  and  over? 

Q.  6.  Have  there  come  under  your  observation  both  fixed 
centre  trucks  and  swing  centre  trucks  as  applied  to  locomotive 
engines  ? 
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A.  There  have. 

Q.  7.  In  your  inspection  of  both  trucks,  as  they  came  in  for 
repairs,  have  you  observed  any  difference  in  the  wear  of  the  two 
trucks ? 

A.  I  have. 

Q.  8.  Wherein  do  they  differ? 

A.  They  differ  in  the  wear  of  links  and  pins  in  the  swing 
centre. 

Q.  9.  Is  there  any  difference  in  the  cost  of  maintaining  one 
truck,  compared  with  the  other,  after  it  is  constructed  ? 

A.  There  certainly  is  a  difference. 

Q.  10.  What  has  been  your  observation  as  to  the  repairs  in 
the  swing  truck  compared  with  the  fixed  truck? 

A.  The  repairs  on  the  swing  centre  truck,  the  pins  and  links 
are  required  to  be  renewed  every  twenty  or  twenty-four  months. 
With  the  fixed  truck  we  have  nothing  of  that  kind  to  do. 

Q.  11.  Is  the  wear  ever  so  great  as  to  wear  entirely  through 
the  links,  and  allow  the  engine  to  drop  upon  the  under  bars? 

A.  I  have  had  some  cases  of  that  kind  come  under  my  notice 
in  repairing  engines,  the  links  being  worn  clean  through  on  the 
top. 

Q.  12.  What  has  been  your  observation  in  regard  to  the  cost 
of  construction  of  one  truck,  compared  with  the  other,  so  far  as 
the  centres  go  ? 

A.  I  have  not  the  figures,  but  I  would  say,  to  the  best  of  my 
knowledge,  there  was  a  difference  of  fifty  dollars  or  sixty  dollars 
at  least,  which  it  would  cost  to  build  the  swing  centre  truck 
oyer  what  it  would  to  build  the  rigid  centre  truck.  It  might 
be  more  or  less. 

Q.  13.  How  many  links  are  in  the  swing  centre  truck  ? 

A.  Four  links. 

Q.  14.  IIow  many  pins? 

A.  Four  pins. 

Q.  15.  How  many  keys? 

A.  Four  keys. 

Q.  16.  And  one  saddle? 

A.  One  saddle,  cast  iron. 
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Q.  17.  I  hose  are  elements  that  do  not  enter  into  the  fixed 
truck  at  all  ? 

A.  No,  sir. 

Q.  IS.  But  all  are  in  the  swing  centre  truck? 

A.  Yes,  sir. 

Q,  19.  What  is  your  experience  as  to  the  wear  of  driving 
boxes  ?  Are  they  more  worn  in  the  swing  than  in  the  fixed 
truck  ? 

A.  1  hey  seem  so  to  me.  Taking  an  engine  into  the  shop  after 
running,  it  seems  to  have  more  repairs  with  a  swinging  truck 
than  with  a  fixed  truck. 

Q.  20.  What  is  your  observation  in  regard  to  the  wear  of 
flanges  in  an  engine  with  a  swing  truck  and  an  engine  with  a 
fixed  truck? 

A.  I  suppose  the  flanges  are  worn  more  with  a  swing  centre 
truck,  especially  the  front  pair. 

Q.  21.  How  are  the  parallel  and  main  rods  of  the  engine,  the 
brasses  thereof,  and  link  rods,  affected  by  the  fixed  truck  com¬ 
pared  with  the  swing  truck  ? 

A.  Well,  I  suppose  there  is  a  proportion  in  favor  of  the  rigid 
centre  in  regard  to  the  rods,  brasses,  and  crank  pins.  To  my 
notion  there  is  less  wear  with  a  fixed  centre  on  rods  and  brasses. 
They  seem  to  last  longer,  and  require  less  filing,  and  the  pins 
last  longer. 

O 


Cross-exan  i  i  necl. 

By  Mr.  Hollingsworth  : 

t  Q-  22.  Is  the  wear  of  a  locomotive,  taking  the  whole  machine 
as  an  entirety,  together,  greater  in  the  swing  truck  than  it  is  in 
the  fixed  truck? 

A.  I  believe  it  is. 
f  Q.  23.  Well  how  much? 

A.  I  am  not  able  to  give  you  the  figures, 
f  Q.  24.  Well,  what  percentage? 

A.  That  is  figures. 

t  Q  25.  Yot  necessarily,  unless  you  have  a  basis  to  start  on  ? 
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A.  I  will  give  you  the  items  as  near  as  I  can,  and  probably 
you  may  get  the  percentage. 

t  Q.  26.  I  do  not  want  the  items.  You  say,  according  to  your 
notion;  have  you  any  definite  idea  on  the  subject  at  all. 

A.  I  think  I  have. 

t  Q.  27.  And  with  that  definite  idea,  you  can  give  me  no  other 
figures  or  percentage. 

A.  Y  e  have  men  for  that  purpose  there  ;  I  do  not  keep  the 
record  of  it. 

t  Q.  28.  ATou  are  building;  engines  with  swing  trucks  all  the 
time,  are  you  not? 

A.  Yes,  sir. 

t  Q.  29.  You  consider  engines  with  swing  trucks  inferior  in 
safety  to  engines  with  fixed  trucks  ? 

A.  Yo,  sir ;  I  do  not. 

f  Q.  30.  You  consider  it  costs  more  to  maintain  an  engine  with 
a  swing  truck  than  with  a  fixed  truck  ? 

A.  I  do. 

t  Q.  31.  And  costs  a  little  more  to  build  it? 

A.  Yes,  sir. 

t  Q-  32.  Is  the  capacity  of  an  engine  with  a  swing  truck  for 
work  more  or  less  than  one  with  a  fixed  truck  ? 

A.  I  do  not  know  that;  it  might  possibly  be  less  and  possibly 
it  might  be  greater. 

t  Q.  33.  Costing  more  to  build  it  and  costing  more  to  maintain 
it,  you  still  continue  to  build  engines  with  the  fixed  centre 
truck  ? 

A.  Yes,  sir. 

t  Q.  34.  When  you  say  you  cannot  give  me  the  items  for  which 
I  ask  you,  do  you  mean  to  say  that  you  cannot  give  me  the 
items  on  one  particular  engine,  or  on  one  hundred  engines? 

A.  I  can  give  you  the  average  of  that. 

t  Q.  35.  Let  us  have  the  average  ? 

A.  For  instance,  we  take  an  engine  in  for  general  repairs, 
with  a  swing  truck,  after  running  two  years  or  twenty  months, 
and  we  will  probably  have  to  turn  four  or  more  boxes  in  that 
engine,  if  it  is  a  swing  centre  truck,  and  turn  the  hub  of  the 
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wheel,  and  turn  the  wedges  and  liners,  or  wedges  and  shoes  as 
we  call  them. 

f  Q.  36.  What  are  they? 

A.  They  fit  up  into  the  boxes  on  the  pedestal  leg  of  the 
engine.  The  driving  box  wears  in  them,  and  the  wear  and  tear 
of  them  is  greater  in  the  swing  centre  than  it  is  in  the  fixed  centre 
truck.  There  is  more  breakage. 

f  Q.  37.  Well  how  much? 

A.  I  am  giving  you  the  items  ;  you  are  to  get  the  percentage. 
I  have  noticed  more  broken  flanges  on  driving  boxes,  now,  than 
when  we  were  using  rigid  centres. 

t  Q.  38.  You  are  through  your  details? 

A.  Unless  there  is  something:  more  which  you  wish  to  know 
that  I  know. 

f  Q.  39.  Do  you  run  your  first  passenger  trains  faster  with  a 
swing  truck  than  you  did  before  you  used  the  swing  truck? 

A.  Not  to  the  best  of  my  knowledge.  I  do  not  think  the 
schedule  is  any  faster  than  it  was  when  we  were  using  the  fixed 
truck. 

t  Q.  40.  You  do  not  run  trains  faster  then  than  you  did  eight 
years  ago? 

A.  They  may  possibly  ;  I  do  not  think  that  they  do.  I  am  not 
on  the  road.  I  am  in  the  shop. 

t  Q.  41.  Do  you  run  your  engines  further  without  stopping 
them  now,  than  you  did  some  years  ago? 

A.  AYs,  sir;  some  of  them. 

t  Q-  42.  I  mean  engines  with  a  swing  truck.  Do  you  run  en¬ 
gines  having  swing  trucks  farther  than  you  did  those  with  fixed 
trucks  which  you  used  ten  years  ago? 

A.  Some  of  the  passenger  engines  are  running  farther  without 
stopping. 

t  Q.  43.  Do  you  answer  that  question  yes  or  no  ? 

’  A.  That  is  the  best  I  can  do  for  it. 

By  the  Master  : 

t  Q,.  44.  Do  you  use  engines  with  fixed  centre  trucks  on  passen¬ 
ger  trains ? 
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A.  I  do  not  know  that  we  do;  we  may,  but  if  we  do  it  is  not 
to  my  knowledge. 

Signature  of  deponent  waived  by  consent  of  counsel. 

Hugh  D.  Garrett,  a  witness  produced  on  the  part  of  the 
defendant,  is  sworn,  examined,  and  says : 

By  Mr.  Whipple  : 

Question  1.  What  is  your  name,  age,  residence,  and  occupation? 

Answer.  My  name  is  Hugh  T>.  Garrett ;  my  age  is  forty-six 
years ;  my  residence  is  West  Philadelphia ;  occupation,  Master 
Mechanic,  West  Philadelphia  shops,  Pennsylvania  Railroad. 

Q.  2.  How  long  have  you  filled  that  position  ? 

A.  Nine  years. 

Q.  3.  Prior  to  that  time,  what  road  were  you  engaged  with, 
if  any,  and  for  how  long  ? 

A.  I  was  engaged  with  the  Lake  Shore  and  old  Michigan 
Southern  and  Northern  Indiana  for  eight  years. 

Q.  4.  Now  a  portion  of  the  Lake  Shore  and  Southern  Mich¬ 
igan  ? 

A.  Y  es  sir;  I  had  charge  of  the  shops  at  Laporte,  previous 
to  coming  on  the  Pennsylvania  road. 

Q.  5.  What  number  of  years,  in  all,  have  you  been  engaged 
intimately  with  the  locomotive  department  of  railroads  ? 

A.  I  commenced  in  1849,  on  the  New  York  Central,  it  is 
now;  it  was  then  the  old  Auburn  and  Rochester  road. 

Q.  6.  During  this  whole  time,  you  have  been  wholly  identi¬ 
fied  with  railroads  and  the  machinery  for  operating  railroads? 

A.  Yes,  sir;  with  the  exception  of  about  two  years  during 
that  time. 

Q.  7.  Have  you  had  any  experience  with  the  use  of  swing 
centre  trucks  and  fixed  centre  trucks  on  the  same  road,  and, 'if 
so,  where? 

A.  I  had  no  experience  previous  to  coming  on  to  the  Penn¬ 
sylvania  Railroad  with  swinging  centre  trucks.  It  has  been 
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since  I  have  been  on  the  Pennsylvania  Railroad  that  I  have  had 
experience  with  both  swinging  and  rigid  trucks. 

Q.  8.  Both  have  come  under  your  observation  during  the 
whole  time  that  you  have  been  connected  with  the  Pennsylvania 
Railroad  ? 

A.  Yes,  sir. 

Q.  9.  Have  you,  at  any  time,  been  subpoenaed  by  the  com¬ 
plainant  in  this  case  now  pending  before  the  Master? 

A.  To  the  best  of  my  recollection  I  was  subpoenaed  ;  but  I  do 
not  remember  which  party  subpoenaed  me,  or  which  side  it  was. 
I  know  I  came  to  Mr.  Willson’s  office  when  he  was  in  Walnut 
street  between  Seventh  and  Eighth  streets,  but  I  have  never 
given  evidence  in  this  case. 

Q.  10.  Has  your  attention,  at  any  time,  been  called  to  the 
matter  of  wearing  the  flanges  of  drivers  by  the  use  of  the  dif¬ 
ferent  trucks  in  question? 

A.  Yes,  sir. 

Q.  11.  Under  what  circumstances? 

A.  It  was  while  I  was  in  Mr.  Willson’s  office.  At  the  time 
there  were  two  gentlemen,  I  think  Master  Mechanics  from  some 
of  the  Eastern  roads,  who  were  giving  their  testimony  in  regard 
to  the  matter  of  the  wear  of  the  drivers  with  the  swing  centre 
trucks,  and,  on  my  return  to  the  shops,  I  looked  the  matter  up 
and  compared  some  twelve  (12)  engines  that  were  using  the  rigid 
centre  with  twelve  that  were  using  the  swinging  centre. 

Q.  12.  Have  you  a  tabulated  statement  of  comparison  of  the 
said  twelve  (12)  engines  with  fixed  centre  trucks  with  those  with 
swing  centres  ? 

A.  Yes,  sir;  this  is  the  statement  (statement  produced).  I  got 
it  after  my  return  at  that  time;  I  did  not  carry  it  any  further. 

Q.  13.  Will  you  please  name  the  twelve  engines  with  fixed 
centre  trucks,  together  with  the  time  they  went  into  service  and 
the  amount  of  wear  and  the  mileage  on  that  wear  as  represented 
by  your  tabulated  statement? 

A.  The  engines  are  designated  by  numbers.  The  engines 
having  the  fixed  centre  truck  were  numbers  2,  3,  5,  369,  370, 
374,  375,  377,  378,  381,  382,  and  383. 
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Q.  14.  Can  you  give  us  the  dates  in  reference  to  those  tires ? 

A.  Do  you  wish  each  one  ?  It  will  be  a  mere  repetition  of 
this  paper. 

Q.  15.  I  would  like  to  have  you  state  it. 

A.  The  date  at  which  the  tires  were  put  in  service  new?  The 
tires  on  Xo.  1  were  put  in  service  January  7th,  1868,  and  the 
tires  on  Xo.  3  were  put  in  service  on  April  22d,  1868. 

Q.  16.  Suppose  you  go  on  and  give  us  the  class  of  each  engine. 

By  Mr.  Hollingsworth  : 

Q.  1 7.  Are  you  speaking  of  your  own  knowledge  of  what  the 
engines  did? 

A.  I  am,  and  from  the  copies  of  our  records. 

Mr.  Hollingsworth  :  Then  I  press  an  objection,  because 
the  witness  is  not  speaking  from  his  own  knowledge,  but  from 
records. 

The  Witness  :  I  am  speaking  from  my  own  knowledge. 

By  Mr.  W  HIPPLE : 

Q.  18.  Please  state  what  your  means  of  knowledge  are  as  to 
the  record  that  you  are  now  called  upon  to  put  in  evidence  ? 

A.  I  personally  report,  weekly,  the  work  done  to  each  and 
every  engine  at  the  shops,  after  looking  over  the  engines  that  are 
taken  in  for  repairs  and  turned  out.  I  certify  the  repairs  and 
inspect  the  work  while  it  is  being  done,  and  give  orders  to  the 
foremen  of  the  different  departments  in  regard  to  having  the 
work  done. 

Q.  19.  And  you  also  have  a  record  kept  of  the  mileage  which 
each  engine  performs  weekly? 

A.  Yes,  sir;  there  is  a  daily  record  kept  of  the  mileage  of 
each  engine,  as  made. 

By  the  Master  : 

Q.  20.  And  to  make  up  this  record  of  the  repairs  and  mileage 
is  a  part  of  your  duty  is  it? 

A.  Yes,  sir ;  it  is  my  duty  to  see  that  there  is  a  correct  state¬ 
ment  sent  weekly  to  our  Superintendent  of  Motive  Power  at 
Altoona,  and  I  do  that  personally. 
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Q.  21.  And  the  memorandum  which  you  have  here  is  taken 
from  that  record? 

A.  Yes,  sir. 

Me.  Hollingsworth  :  Then  1  have  no  objection  to  the  mem¬ 
orandum  going  in. 

The  memorandum  is  as  follows  : 

Pennsylvania  Railroad  Company. 

Office  of  Master  Mechanic, 

West  Philadelphia  Shops. 

West  Philadelphia,  Pa.,  April  25th,  1876. 

Statement  of  mileage  and  wear  of  tires  of  Twelve  (12)  Freight 
Fngines  having  the  fixed  centre  truck  and  Twelve  Freight  En¬ 
gines  having  the  swinging  centre  truck 

1  he  Engines  using  the  fixed  and  swinging  centre  trucks  have 
the  same  size  cylinders,  driving  wheels  and  tires 


Statement  of  Engines  having  the  fixed  centre  truck 


Number  of 
Engine 

Date  tires  were  put 
put  in  service  new 

Date  of  last  turning 
of  tires 

Wear  of  Tires 

Mileage  made 

2 

Jan.  7,  1868 

May  31,  73 

15 

149  884 

3 

Apr  22,  1869 

Mar  30,  74 

8 

126  606 

5 

Jan  1806 

Oct  24,  73 

12 

253  609 

369 

July  1866 

May  14,  72 

11 

165  522 

370 

Aug  1866 

Nov.  .  73 

18 

196  078 

374 

Nov.  1866 

Jan.  30,  73 

19 

181.711 

375 

Nov.  1866 

Oct  18,  72 

12 

174  112 

377 

Dec.  1866 

May  11,  72 

12 

161.345 

378 

Dec  1866 

Aug  2,  69 

9 

84  203 

381 

Dec  1866 

July  29,  73 

16 

196  152 

382 

Dec  1866 

Dec  24,  73 

19 

209  246 

383 

Dec  1866 

Nov.  71 

15 

156  562 

166 

1 

2055  030 

Average  miles  ran  per  T^th  wear  of  tires  12379114 

H  D 

Garrett 
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Statement  of  Engines  having  the  swing  centre  truck 


Number  of 
Engine 

Date  tires  were  put 
in  service  new. 

Date  of  last  turning 
of  tires 

Wear  of  tires 

Mileage  made. 

423 

Sept. 

1868 

Jan.  15,  1873 

8 

130  015 

424 

Oct. 

1868 

Sept  19,  1874 

18 

178  601 

425 

Oct. 

1868 

Feb  19  1874 

14 

162  758 

426 

Nov. 

1868 

Feb  28,  1873 

11 

130  137 

427 

Nov. 

1868 

Mar  29,  1873 

16 

135  766 

479 

June 

1870 

Jan.  29,  1873 

4 

87.167 

480 

June 

1870 

Aug  31,  1872 

o 

O 

63  647 

482 

Dee 

1869 

Jan  21,  1873 

4 

68  717 

484 

Oct. 

1871 

Feb  28,  1873 

4 

41  407 

485 

Oct. 

1871 

Mar  27,  1873 

4 

48  294 

486 

Oct. 

1871 

Dec  24,  74 

5 

70  155 

490 

Oct. 

1871 

Feb.  19,  73 

4 

37  926 

95 

1154  590 

Average  miles  made  pr  Jg-  wear  of  tires  12.153-|-|.  I  find  lx8o2o  per  cent, 
in  favor  of  the  rigid  truck. 

H  D  Garrett 


By  Mr.  Whipple: 

Q,.  22.  Will  you  please  state  the  per  cent,  of  mileage  as  copied 
by  you  in  those  two  records  of  engines  with  swing  and  with  fixed 
centre  trucks,  in  favor  of  the  fixed  centre  truck,  as  compared  with 
the  swing  centre  ? 

A.  There  is  a  difference  of  one  and  x802q  per  cent,  in  favor  of 
the  fixed  centre. 

Q.  23.  Have  you  carefully  tabulated  this  record  so  that  you 
are  able  to  state  that  it  is  an  accurate  and  reliable  statement  as 
kept  by  you,  according  to  the  dates  therein  set  forth? 

A.  I  have. 

Q.  24.  And  you  have  no  doubt  of  its  correctness  ? 

A.  Ho  doubt  whatever. 
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Q.  25.  What  principle  of  selection  did  you  use  in  determin¬ 
ing  what  engines  to  compare ;  or  how  did  you  come  to  select  these 
special  engines? 

A.  In  making  the  comparison  to  get  at  the  wear  of  tires,  to 
sec  if  there  was  any  actual  difference  or  not, 'I  selected  twelve 
(12)  engines  built  by  the  Baldwin  Locomotive  Works,  the  earliest 
engines  of  that  class  that  had  come  on  the  road.  They  were  all 
of  the  same  size  and  general  dimensions,  with  a  fixed  centre. 
Then  I  selected  twelve  (12)  of  the  same  general  dimensions  of 
cylinders  and  driving-wheels,  that  had  been  in  the  same  service 
with  the  swinging  truck,  and  compared  them  in  order  to  see 
what  difference  there  was.  I  think  there  were  some  three  (3)  or 
four  (4)  of  the  swinging  centre  engines  that  were  built  at  Al¬ 
toona,  but  I  took  the  first  engines  that  the  Baldwin  Locomotive 
Works  turned  on  the  division,  with  a  swinging  centre.  There 
was  a  slight  difference  in  the  weight  of  the  two  classes  of  engines, 
perhaps  a  thousand  (1000)  or  two  thousand  (2000)  pounds,  but 
they  were  rated  at  the  same  number  of  cars,  drawing  the  same 
trains,  twenty-two  (22)  cars  on  the  Philadelphia  divisions. 

Q,.  26.  Which  were  the  heavier? 

A.  Those  having  the  swing  centre  were  the  heaviest.  They 
were  of  the  same  dimensions,  the  same  size  of  driving  wheels,  the 
same  cylinders  and  general  works,  with  the  exception  that  of  the 
latter  class  of  engines,  may  be,  a  part  of  them  was  heavier. 

By  Mr.  Hollingsworth: 

Q.  27.  What  percentage  was  the  additional  weight  of  the 
swing  centre  truck  over  the  fixed  centre  truck  ? 

A.  The  fixed  centres  run  about  seventy-four  thousand  (74,000) 
pounds,  and  the  other  run  about  seventy-six  thousand  (76,000) 
pounds. 

Q.  28.  Were  all  the  engines  with  the  swing  centre  truck  two 
(2)  tons  heavier  than  the  other  ? 

A.  I  do  not  know  that  they  were  all.  I  should  judge  that 
the  difference  between  the  two  classes  of  engines  would  be  about 
two  thousand  (2000)  pounds.  Some  of  them  might  be  more 
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than  the  seventy-four  thousand  (74,000),  and  some  of  them 
might  go  over  the  seventy-six  thousand  (76,000). 

By  Mr.  Whipple  : 

Q.  29.  Were  those  freight  or  passenger  engines  ? 

A.  All  freight  engines,  in  the  same  service. 

Q,.  30.  And  what  service  were  they  put  to? 

A.  Hauling  freight. 

Q.  31.  And  rated  at  how  many  cars? 

A.  Twenty-two  (22). 

Q.  32.  And  no  more  service  was  performed  by  the  one  class 
than  the  other? 

A.  Ho,  sir. 

Q.  33.  And  they  ran  over  the  same  line  of  road? 

A.  Over  the  same  line  of  road. 

Q.  34.  And  under  the  same  conditions,  as  far  as  they  could 
be  ? 

A.  Yes,  sir;  under  the  same  conditions. 

Q.  35.  Have  you  made  any  estimate  of  the  cost  of  maintain¬ 
ing  a  swing  centre  truck  compared  with  the  fixed  centre  truck, 
per  annum,  and,  if  so,  what  conclusion  have  you  arrived  at? 

A.  The  difference  between  the  fixed  truck  and  the  swinging 
centre.  I  found  that  we  have  had  to  renew  the  links  and  pins  as 
often  as  once  in  eighteen  months.  The  estimate  I  made  showed 
a  cost  of  about  eleven  dollars  ($11)  per  annum. 

Q.  36.  Of  additional  repairs  to  swing  centres  over  fixed  ? 

A.  Yes,  sir. 

Q.  37.  Is  there,  from  your  experience,  any  difference  in  the 
cost  of  constructing  the  two  trucks  ? 

A.  There  is  a  difference  in  the  cost  of  construction. 

Q.  38.  And  about  what  is  that  difference? 

A.  I  am  not  prepared  to  say  about  how  much  it  would  be.  I 
never  kept  an  accurate  account  of  them  because  our  work  was 
principally  repairs. 

Q.  39.  But  you  have,  particularly,  of  the  cost  of  maintenance 
of  the  two  trucks  ? 

A.  Yes,  sir. 


52 


TESTIMONY  OF  HUGH  E.  GARRETT. 


By  the  Master  : 

Q.  40.  What-  is  the  effect  of  the  swing  truck  as  compared 
with  the  fixed  truck,  with  reference  to  the  general  repairs  of  lo¬ 
comotives? 

A.  Taking  the  entire  machine? 

Q.  41.  Yes,  sir. 

A.  It  is  a  matter  that  embodies  the  entire  locomotive  and  it 
is  what  the  effect  would  be  in  the  entire  machine,  as  I  under¬ 
stand  your  question. 

Q.  42.  Yes,  sir;  or  with  reference  to  any  particular  parts  of 
it,  if  there  is  any  difference  between  the  two  kinds  of  trucks? 

A.  The  truck'  that  I  have,  required  these  additional  repairs 
over  and  above  the  fixed  centre  truck. 

By  Mr.  Whipple  : 

Q.  43.  Or,  in  other  words,  which  is  the  easier  on  an  engine, 
the  swine'  truck  or  the  fixed  centre  truck,  from  your  general 
observation  and  experience? 

A.  The  hubs  of  the  driving  wheels  have  a  tendency  to  cut  a 
little  more  with  the  swinging  centre  than  with  the  fixed  centre. 
I  do  not  think  there  would  be  much  difference  in  the  cost  of 
maintaining,  or  the  cost  of  repairs  in  either  case.  The  truck 
itself  is  where  it  shows  the  greatest  amount  of  wear  and  expense 
in  maintaining. 

Q.  44.  Which  will  bear  the  most  hard  usage  under  an  engine, 
a  fixed  centre  truck  or  a  swing  centre? 

A.  A  fixed  centre. 

Q.  45.  Will  you  please  state  one  advantage  that  the  Pennsyl¬ 
vania  Railroad  Company  has  derived  from  the  use  of  the  swing 
truck  that  it  could  not  have  derived  from  the  fixed  truck  ? 

A.  I  do  not  know  of  any  advantage  which  they  have  derived 
from  the  swing  truck. 

Cross-examined. 

By  Mr.  Hollingsworth  : 

T  Q.  46.  You  use  swing  trucks  on  the  Pennsylvania  Railroad 
to  a  very  lai’ge  extent,  do  you  not  ? 
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A.  Yes,  sir. 

|  Q.  47.  On  all  passenger  engines  ? 

A.  I  think  they  are  in  use  on  all  passenger  engines  to  my 
knowledge. 

t  Q.  48.  The  Pennsylvania  Railroad  Company  has  been,  dur¬ 
ing  the  last  eight  (8)  years,  replacing  the  fixed  centre  trucks  with 
swing  trucks,  have  they  not  ? 

A.  For  the  last  seven  (7)  or  eight  (8)  years. 

t  Q.  49.  Are  they  still  doing  so  ? 

A.  Well,  the  new  engines  we  are  receiving  have  the  swing 
centres. 

t  Q.  50.  They  are  no  cheaper  than  the  fixed  centres  ? 

A.  No,  sir. 

f  Q.  51.  If  anything,  they  cost  a  little  more,  do  they  not? 

A.  They  cost  more  than  the  fixed  centres. 

t  Q.  52.  And  the  cost  of  maintenance  is  nearly  the  same  ? 

A.  The  cost  is  greater  in  maintaining  the  swing  centre.  There 
is  a  renewal  of  the  links  and  the  pins. 

Re-examined. 

By  Mr.  Whipple  : 

Q.  53.  What  is  the  cost  of  maintenance  of  a  fixed  centre  truck 
compared  with  a  swing  centre  truck,  on  the  basis  of  eleven  dol¬ 
lars  ($11)  a  year,  as  you  have  already  stated  in  your  evidence? 

A.  The  excess  of  cost  would  be  eleven  dollars  ($11)  for  main¬ 
taining'  a  swing  centre  truck  over  a  fixed  centre. 

Q.  54.  Then,  if  I  understand  you,  this  eleven  dollars  ($11) 
is  an  excess  ? 

A.  That  is  an  excess  for  a  renewal  of  the  links  and  pins. 

Q.  55.  Over  and  above  what  it  would  be  for  the  renewal  of 
the  truck  in  the  form  of  a  fixed  truck  ? 

A.  \res,  sir. 


Re-cross-examined. 

By  Mr.  Hollingsworth  : 

t  Q.  56.  What  is  the  cost  of  maintaining  per  annum  a  fixed 
truck  ? 
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A.  It  varies  very  much. 

t  Q.  57.  Give  ns  as  near  an  average  as  von  can.  Yon  have 
given  the  average  difference,  the  average  excess,  per  annum,  of 
maintaining  a  swing  truck  over  the  fixed  truck;  give  us  the 
average  cost  of  maintaining;  a  swing-  truck,  and  the  average  cost 
of  maintaining  a  fixed  truck? 

A.  It  is  in  those  parts  that  are  not  connected  with  the  rigid 
centre  truck. 

t  <  k  58.  Let  me  get  at  it.  You  say  that  the  average  cost,  per 
annum,  of  maintaining  a  swing  centre  truck  over  the  rigid  truck 
is  eleven  dollars  ($11)? 

A.  Yes,  sir. 

f  Q.  59.  What  do  you  take  as  the  average  cost  of  maintaining 
a  fixed  truck  in  reaching  that  result? 

A.  I  did  not  take  the  cost  of  maintaining  the  rigid  truck  into 
consideration,  at  all,  nor  the  swing  truck,  further  than  the  links 
and  pins  are  concerned. 

t  Q.  GO.  ( )n  those  parts,  other  than  those  which  you  have  com¬ 
pared  to  reach  this  result  of  eleven  dollars  ($11)  a  year,  is  the 
cost  of  maintaining  a  swing  truck  and  a  rigid  truck  the  same? 

A.  I  suppose  it  would  he  the  same  renewal  of  boxes  and 
couplings  and  brasses  and  wheels,  and  all  that. 

f  Q.  61.  Do  you  know  whether  it  is,  or  not? 

A.  I  know,  this  far,  that  these  trucks  are  repaired  when  they 
come  in,  if  they  need  repairing. 

t  Q.  62.  It  might  be  that  the  operation  of  one  truck  was  such 
that  while  the  average  cost  of  maintaining  a  swing  truck  would 
be  eleven  dollars  (811),  yet,  that  the  construction  might  make 
the  cost  of  maintenance  less,  and  therefore  I  want  to  get  at  the 
fact  whether  you  have  compared  the  whole  cost  of  the  mainte¬ 
nance  of  the  two  trucks  to  get  at  the  average  difference. 

A.  In  getting  at  the  difference,  I  just  take  the  additional  parts 
that  the  swinging  centre  trucks  have  over  the  rigid  centres,  and 
I  compared  just  the  cost  of  renewing  those. 

t  Q.  63.  That  is,  you  took  the  annual  cost  of  repairing  those 
parts  of  the  swinging  centre  trucks  which  have  no  existence  in 
the  fixed  centres  ? 
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A.  Yes,  sir. 

f  Q.  64.  And  you  did  not  average  the  cost  of  the  swinging 
truck  with  the  fixed  truck? 

A.  Yo;  not  the  wheels,  or  anything  else. 

By  Mr.  Whipple  : 

t  Q.  65.  What  difference,  if  any,  did  you  observe  in  the  wear¬ 
ing  of  wheels,  boxes,  in  one  truck  or  the  other,  independent  of 
their  centres  ? 

A.  In  the  swinging  centre  trucks  I  have  noticed  that  the  for¬ 
ward  pair  of  wheel  flanges  cut  quicker  than  they  do  in  the  rigid 
centre  truck. 

By  Mr.  Hollingsworth  : 

f  Q.  66.  But  you  have  made  no  comparison  of  the  average  cost 
of  maintaining:  the  fixed  centre  truck,  and  the  swinging;  centre 
truck,  other  than  in  the  points  where  they  differ  in  construction? 

A.  Yo,  sir;  only  where  they  differ. 

By  Mr.  Whipple  : 

f  Q.  67.  In  yourjudgment,  is  there  eleven  dollars  ($11)  differ¬ 
ence  in  maintaining  one  truck  over  the  other  as  a  whole  ? 

A.  Yes,  sir. 

Signature  of  deponent  waived  by  consent  of  counsel. 


George  AY.  Strattan,  a  witness  produced  on  behalf  of  the 
defendant  is  sworn  and  examined,  and  says : 

By  AIr.  AYhipple  : 

Q.  1.  What  is  your  name,  age,  residence,  and  occupation? 

A.  My  name  is  George  AY.  Strattan ;  I  am  forty  (40)  years 
old  ;  my  residence  is  Altoona,  Pennsylvania ;  and  I  am  occupied 
now  as  Ala  ster  Alechanic  of  the  Locomotive  Department  at  Al¬ 
toona  of  the  Pennsylvania  Railroad  Company. 

Q.  2.  AYhat  are  your  duties  ? 
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A.  General  supervision  of  the  work  performed  at  the  Altoona 
shop. 

Q.  3.  What  work  is  mostly  performed  at  your  shop  at  Al¬ 
toona  ? 

A.  The  building  of  locomotive  engines  and  repairs  to  the  same. 

Q.  4.  What  further  experience  have  you  had  in  that  depart¬ 
ment  other  than  you  have  already  named? 

A.  I  have  been  engaged  with  the  Pennsylvania  Railroad  in 
the  capacity  of  machinist,  and  afterward  in  the  office  of  the  Mas¬ 
ter  Mechanic  with  the  exception  of  eighteen  (18)  months  since 
March,  1861.  Previous  to  that,  I  was  employed  as  a  machinist 
in  this  city. 

Q.  5.  Does  the  matter  of  constructing  fixed  centre  trucks  for 
locomotive  engines,  and  also  swing  centre  trucks,  come  under 
your  immediate  charge? 

A.  I  cannot  answer  that  question  directly.  I  have  never  had 
the  construction  of  any  fixed  centres  since  I  have  had  charge 
there. 

Q.  6.  Have  you  had  of  swing  centres? 

A.  Yes,  sir. 

Q.  7.  Have  you  made  a  comparison  of  the  cost  of  the  two 
trucks  ? 

A.  [  have. 

Q.  8.  Have  you  tabulated  the  items  which  enter  into  both? 

A.  Yes,  sir. 

Q.  9.  Will  you  produce  the  same? 

A.  Yes,  sir.  (Statement  produced  as  follows.) 

Q.  10.  According  to  the  calculations  set  forth  in  the  tabulated 
statement  just  handed  in,  what  is  the  cost  of  the  swing  centre 
truck  compared  with  the  cost  of  the  fixed  centre  truck,  or,  rather, 
what  is  the  difference  of  cost? 

A.  The  difference  is  twenty-eight  dollars  and  seventy-eight 
cents  ($28.78). 

Q.  11.  What  is  the  cost  per  annum  for  maintaining  that 
truck  ? 

A.  Nine  dollars  and  eighty-two  cents  ($9.82)  as  I  figure  it. 
That  is  the  cost  of  maintaining  the  swing  centre. 
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Swing  Centre  above  Frame. 


No.  of  pieces. 

Weight. 

Price  per  lb. 

Cost  of  Iron. 

Labor 

Smith  Shop. 

Labor 

Machine  Shop. 

Labor 

Erecting  Shop. 

Total  cost  of 

Pieces. 

1 

33Gtbs 

$6.72 

7.17 

1 

225K)S 

3  cts. 

9.00 

.68 

16.43 

4 

(< 

1.23 

1.36 

.60 

3.19 

4 

68Ibs 

u 

2.04 

1.36 

1.20 

4.60 

4 

lib 

.03 

.17 

.20 

4 

2001bs 

<< 

6.00 

2.60 

.48 

9.08 

2 

841bs 

9  59 

.48 

3.75 

20 

30Ihs 

.90 

1.04 

1.94 

20 

1.10 

1.10 

2 

.12 

.12 

2 

.08 

.08 

Bolts  %  “  . 

9 

.10 

.10 

2 

4V£ft>s 

iy2ct 

.06 

Total . 

$47.82 

Centre  Castings..., 
Top  Braces,  Long. 

“  “  Short, 

Under  “ 


Rigid  Truck  Centre. 


9 

320ft»s 

3  cts. 

6.40 

.24 

.  fi.fU 

2 

1391bs 

3  cts. 

4.17 

2.40 

.24 

6.81 

2 

9Gtbs 

3  cts. 

2.88 

1.90 

.24 

5.02 

2 

69tbs 

3  cts. 

2.07 

1.40 

.18 

3.65 

S22.12 


Cost  of  Truck  below  frame, 

$203.99 

Swing  Centre  attachment, 

47.82 

Cost  of  Erecting, 

11.90 

$323.71  add 

12  per  cent.  =362.55 

Cost  of  Truck  below  frame, 

$263.99 

Rigid  Centre  attachment, 

22.12 

Cost  of  Erecting, 

11.90 

$298.01  add 

12  per  cent.  =  383.77 

Total  Difference, 

$25.70  “ 

“  “  =$28.78 

Cost  of  Maintenance,  Swing  centre. 
Averages  per  year,  .  .  .  . 


$8.50  “ 


“  “  =  $9.52 

G.  ~W.  Strattan 
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By  Mr.  Hollingsworth  : 

Q.  12.  And  how  much  for  maintaining  tlie  fixed  centre  truck? 

A.  I  have  not  had  an  opportunity  of  figuring  any,  since  I  have 
been  in  charge. 

By  INI  r.  Whipple  : 

Q.  15.  What  do  you  mean  by  your  last  answer? 

A.  Maintaining  the  swinging  centre  over  and  above  the  frame  ; 
independent  of  the  body  of  the  truck. 

Q,.  14.  Have  you,  of  late,  witnessed  any  experiments  at  Al¬ 
toona  with  engines  on  Altoona  grade,  so  called,  with  reference  to 
the  power  required  to  push  an  engine  up  said  grade,  with  the 
swing  truck  blocked  and  unblocked? 

A.  I  have. 

Q.  15.  Hid  you  take  account  of  the  time  which  was  required 
to  perform  these  experiments  or  trials? 

A.  I  did. 

Q.  1 G.  On  what  day  were  those  trials  made  ? 

A.  I  will  have  to  refer  to  my  memorandum  (referring  to 
memorandum);  it  was  fourth  month,  14th  day,  1876. 

Q.  1  7.  What  engine  was  first  used  for  the  purpose  of  these 
trials  ? 

A.  Xo.  271. 

Q.  18.  A  freight  engine  or  passenger  ? 

A.  A  freight  engine,  having  three  pairs  of  drivers. 


By  Mr.  Hollingsworth  : 

Q.  19.  And  how  many  flanges? 

A.  Two  pairs  flanged,  the  middle  and  back  pairs  flanged. 


By  Mr.  Whipple  : 

Q.  20.  Have  you  with  you  a  tracing  of  engine  Xo.  271  ? 

A.  Yes,  sir. 

Q.  21.  Will  you  produce  it  and  file  it  as  an  exhibit  in  this 

case  ? 

A.  Yes,  sir.  (Tracing  produced,  marked  “  Defendants’  Ex¬ 
hibit,  Engine  271,  Robert  X.  Willson,  Master.”) 
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Q.  22.  Will  you  state  the  specifications  of  that  engine  ? 

A.  I  will  read  it  from  that  tracing;,  if  you  desire  me  to. 

Q.  23.  Are  the  figures  on  the  tracing  correct  ? 

A.  Yes,  sir ;  I  took  these  measurements. 

Q.  23.  What  other  engine  was  used  in  these  trials  aforesaid? 

A.  Engine  652. 

Q.  27.  Passenger  or  freight? 

A.  Passenger  engine. 

Q.  25.  Have  you  also  a  tracing  of  said  engine,  and  if  so,  will 
you  produce  it  and  file  it  as  an  exhibit  in  this  case  ? 

A.  Yes,  sir.  (Tracing  produced,  marked  “Defendants’  Ex¬ 
hibit,  Engine  652,  Robert  N.  Willson,  Master.”) 

Q.  26.  Referring  to  “  Defendants’  Exhibit,  Engine  652,” 
what  is  the  length  of  wheel  base  of  the  drivers? 

A.  One  hundred  and  two  (102)  inches. 

Q.  27.  Is  that  an  unusual  length  ? 

A.  It  is  the  greatest  length  between  any  drivers  that  are  in 
use  on  the  Pennsylvania  Railroad. 

Q.  28.  You  have  nothing  with  a  longer  base  than  that  in  use? 

A.  No,  sir;  not  between  two  pairs  of  wheels.  This  is  like 
the  greatest  number  of  passenger  engines  we  have. 

Q.  29.  Is  it  a  fair  representative  of  the  passenger  engines  of 
the  Pennsylvania  Railroad  of  that  class? 

A.  Yes,  sir ;  an  exact  representative. 

Q.  30.  Take  another  class  of  passenger  engines,  and  tell  me 
what  is  the  wheel  base  of  their  drivers  ? 

A.  Ninety-six  (96)  inches;  six  (6)  inches  less  than  this. 

Q.  31.  Have  you  any  other  class  of  passenger  engines  that 
has  a  less  base  than  the  one  ah’eady  named? 

A.  Yes,  sir. 

By  Mr.  Hollingsworth  : 

Q.  32.  Engine  652  was  built  with  a  swing  centre  truck  ? 

A.  Yes,  sir. 

By  Mr.  Whipple  : 

Q.  33.  Did  you  occupy  the  position  of  timekeeper  during 
these  trials  of  engines  271  and  652  ? 
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A.  I  did. 

Q.  34.  Have  you  tabulated  the  time  which  each  trial  con¬ 
sumed  ? 

A.  Yes,  sir. 

Q.  35.  Will  you  produce  it,  and  file  it  as  part  of  this  case? 

A.  Yes,  sir.  (Paper  produced  as  follows.) 


Experiments  made  4 — 14 — 76  with  Dynamometer  Car  No.  2946 
and  Engines  No.  271  and  652,  pushing  up  grade,  from  Altoona 
to  the  111 th  mile  post,  with  Engine  No.  149. 


Engine  No.  271. 

Engine  No.  052. 

With  Swing  Cen¬ 
tre  Truck  blocked 
to  make  rigid 
Truck 

With  Swing  Cen¬ 
tre  Truck  Free 

With  Swing  Cen¬ 
tre  Truck  blocked 
to  make  rigid 
Truck 

With  Swing  Cen¬ 
tre  Truck  Free. 

1st  Trip 

2nd  Trip 

3rd  Trip 

4th  Trip 

1st  Trip 

2nd  Trip 

3rd  Trip 

4th  Trip 

Culvert 

9-21-30 

10-21-00 

11-48-35 

12-35-20 

2-50-00 

3-40-20 

4-24-05 

4-59-20 

115th  mile  post 

“  45-25 

1 

4“ 

:: 

O 

“  -52-05 

“  -39-07 

“-58-30 

“-43-23 

“-26-50 

5-02-15 

114th  “  “ 

“  47-45 

“  -46-45 

“  -54-25 

“  -41-32 

3-09-05 

“-45-25 

“-28-52 

“-04-20 

113th  “ 

“  50-10 

“  -48-55 

“  -56-40 

“  -43-50 

“—11—12 

“-47-30 

“-30-53 

“-06-17 

1 12th  “ 

“  52-35 

“  -51-10 

“  -59-00 

“  -46-00 

“-13-08 

“-49-27 

“-32-53 

“-08-53 

111th  “ 

“  55-05 

“  -53-30 

12-01-25 

“  -48-08 

“-15-04 

“-51-25 

“-35-00 

“-10-15 

Time  of  running  3  miles,  from  114th  to  111th  mile  post 

Eng  No  271  Eng  No  652 


1st  Trip, . 

M.  Sec 

.  7—20 

1st  Trip, . 

.  5—59 

2nd  “ . 

.  6—45 

2nd  “ . 

.  6—00 

3rd  “ . 

.  7—00 

3rd  “ . 

.  6—08 

4th  “ . 

.  6—36 

4th  “ . 

Genl  Average,  . 

.  6 — 55J 

Genl  Average,  . 

.  6— 00.J 

Speed  26  miles  per  hour  Speed,  =  30  miles  per  hour. 

G.  W.  Stkattan. 
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Q.  35.  Will  you  please  state  what  changes,  if  any,  were  made 
in  these  two  engines,  before  they  were  deemed  suitable  to  enter 
upon  these  trials  ? 

A.  With  wood,  we  blocked  the  swing  centre  rigidly  in  the 
middle  of  the  truck,  to  represent  a  rigid  centre  truck. 

Q.  36.  Were  the  main  rods  disconnected  from  the  cylinders 
also  ? 

A.  The  main  rods  were  also  disconnected. 

Q.  37.  For  what  reason? 

A.  So  that  we  might  not  encounter  the  resistance  of  the  pis¬ 
tons  in  the  cylinders. 

Q.  38.  Were  these  engines  pushed  up  Altoona  grade  or  hauled? 

A.  Pushed  up  the  grade. 

Q,.  39.  Did  you  keep,  accurately,  the  time  from  mile-post  to 
mile-post,  through  all  these  trials? 

A.  I  did. 

Q.  40.  And  the  same  is  correctly  tabulated  in  the  record  al¬ 
ready  in  evidence? 

A.  Yes,  sir. 

Q.  41.  How  many  engines  with  swing  trucks  are  now  in  use 
on  the  Pennsylvania  Railroad,  and  also  on  the  United  Railroads 
of  New  Jersey  division  ? 

A.  Well,  that  is  contained  in  a  telegram  which  I  received  yes¬ 
terday.  I  have  a  memorandum  of  it  which  I  can  read. 

Q.  42.  I  merely  want  to  get  at  the  number  of  engines  having 
swinging  centre  trucks,  and  also  having  fixed  centre  trucks  on 
the  Pennsylvania  Railroad,  and  also  on  the  United  Railroads  of 
New  Jersey  division  ? 

A.  The  number  of  engines  on  the  Pennsylvania  division 
having  swing  trucks  is  four  hundred  and  forty-five  (445). 

Q.  43.  And  how  many  are  to  be  added  to  that  on  the  New 
Jersey  division  ? 

A.  Ninety-four  (94)  on  the  United  Railroads  of  New  Jersey. 

Q.  44.  Making  a  total  of  how  many? 

A.  Five  hundred  and  thirty-nine  (539). 

Q.  45.  How  many  engines  with  fixed  trucks  are  there  on  the 
two  divisions  you  have  named  ? 
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A.  With  fixed  trucks  on  the  Pennsylvania  Railroad  division 
there  are  one  hundred  and  forty-one  (1  -11 ). 

Q.  46.  And  on  the  other? 

A.  On  the  United  Railroads  of  New  Jersey  division  one 
hundred  and  thirteen  (113),  making  two  hundred  and  forty-five 
(245). 

On  ‘oss-examined. 

By  M  r.  Hollingsworth  : 

t  Q.  47.  All  the  passenger  engines  nearly  are  swing  truck  en¬ 
gines  on  both  roads,  are  they  not? 

A.  I  think  so.  I  am  not  positive  about  the  Jersey  roads. 

t  Q.  48.  How  about  the  Pennsylvania  road? 

A.  I  think  they  are  built  so  on  the  Pennsylvania  road  ;  but  I 
do  not  know  about  the  Jersey  divisions. 

t  Q.  49.  There  are  a  certain  number  of  engines  on  those  two 
roads  you  say  that  have  fixed  trucks,  do  not  you  include  in  that 
number,  engines  that  have  no  trucks  and  are  used  around  depots? 

A.  I  do  not. 

f  Q,.  50.  That  is  exclusive  of  those? 

A.  That  is  exclusive  of  shifting  engines,  and  engines  of  dif¬ 
ferent  construction  having  no  trucks. 

f  Q.  51.  I  want  to  ask  you  again  in  regard  to  those  two  engines 
on  which  these  experiments  were  performed,  near  Altoona;  were 
those  engines  built  with  a  swing  truck  ? 

A.  One  was. 

f  Q,.  52.  Which  one? 

A.  652. 

t  Q,.  53.  How  about  the  other? 

A.  It  was  built  at  Baldwin’s,  and  I  suppose  the  swing  truck 
was  put  on  when  it  was  built.  It  must  have  been  put  on  when 
it  was  built.  I  do  not  know  the  history  of  the  engine. 

f  Q.  54.  When  you  took  those  engines  to  make  those  experi¬ 
ments,  they  were  then  adapted  to  run  as  swing  truck  engines, 
were  they  not  ? 

A.  Yes,  sir. 

|  Q.  55.  Who  built  the  engines  ? 
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A.  No.  652  was  built  at  Altoona,  and  No.  271  at  the  Bald¬ 
win  Locomotive  Works. 

t  Q-  56.  And  that  was  rebuilt  or  altered,  you  said  ? 

A.  Rebuilt  at  Altoona  shop,  I  presume.  It  is  possible  that 
it  might  have  been  rebuilt  at  Harrisburg,  but  I  think  it  was  at 
Altoona. 

Signature  of  deponent  waived  by  consent  of  counsel. 
Adjourned  until  this  afternoon  at  2  o’clock. 
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2  P.M. 

John  W.  Cloud,  a  witness  called  by  defendants,  is  sworn, 
examined,  and  says: 

By  Mr.  Biddle  : 

Question.  1.  What  is  your  profession  ? 

Answer.  I  am  at  present  engaged  in  looking  after  all  experi¬ 
ments  that  are  made  around  Altoona  shops  on  locomotives  and 
on  materials  used  in  construction,  etc. 

Q.  2.  Were  you  specially  trained  for  this  purpose?  Have 
you  received  a  special  education  for  this  purpose  ? 

A.  Yes,  sir ;  I  have  received  a  scientific  education,  a  collegiate 
course. 

Q.  3.  Where  was  that? 

A.  That  was  at  Harvard  University. 

Q.  4.  Are  you  a  graduate  of  that  university? 

A.  I  am. 

Q.  5.  When  did  you  graduate? 

A.  In  the  class  of  1873. 

Q.  6.  And  into  what  business  did  you  go  when  you  were 
graduated  at  Harvard? 

A.  I  went  into  the  railroad  ;  first,  at  Williamsport.  I  was  in 
the  transportation  department  of  the  Philadelphia  and  Erie 
Railroad  for  a  short  time.  From  there  I  went  to  Altoona,  and 
was  in  the  office  of  the  Superintendent  of  Motive  Power  for  six 
(6)  or  eight  (8)  months. 

Q.  7.  In  charge  of  which  branch  of  that  transportation  depart¬ 
ment  were  you,  or  are  you  now  ? 

A.  I  am  in  charge  of  the  experiments  at  Altoona  now. 

Q.  8.  Being  in  charge  of  this  department  of  experiments, 
what  are  your  duties?  Give  them  generally. 

A.  My  duties  are  to  test  the  materials  used  in  construction, 
iron  and  steel  and  materials  used  in  running  a  road,  as  pack¬ 
ings,  oils,  etc. ;  and  to  make  whatever  experiments  the  company 
direct  made  as  to  the  quantity  of  coal  consumed  in  doing  cer- 
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tain  work  and  general  efficiency  of  locomotive  engines,  and 
sometimes  stationary  engines. 

Q.  9.  Have  you  made  any  experiments  in  regard  to  locomo¬ 
tive  engines  ? 

A.  Yes,  sir;  experiments  in  regard  to  engines,  principally 
with  a  view  to  determining  the  amount  of  coal  burned. 

Q.  10.  Any  other  experiments'? 

A.  Yes,  sir. 

Q,.  11.  Just  state  them. 

A.  I  conducted  a  series  of  experiments  for  three  weeks  to 
determine  the  relative  value  of  two  (2)  engines  of  different  build. 

Q,.  12.  Having  been  employed,  and  beiug  employed  as  you 
are,  do  you  know  what  the  grade  is  of  any  portion  of  the  Al¬ 
toona  division  of  the  road  ? 

A.  I  do  not  know  what  you  allude  to  as  the  Altoona  division  ? 

Q.  13.  The  grade  west  of  Altoona,  including  the  Horseshoe 
Curve  ? 

A.  That  is  the  east  end  of  the  Pittsburgh  division.  I  do  not 
know  by  having  measured  it.  I  only  know  by  talking  with 
engineers  who  have  measured  it,  and  seeing  it  on  the  plans  in 
the  General  Superintendent’s  office  at  Altoona. 

Q.  14.  Have  you  a  copy  of  these  grades  with  you  ? 

A.  I  have  a  copy  of  a  portion  of  it. 

Q.  15.  State  of  what  portion  you  have  a  copy? 

A.  I  have  here  profile  and  alignment  of  three  (3)  miles  be¬ 
tween  posts  240  and  243  from  Philadelphia. 

Q,.  16.  And  about  where  would  that  commence?  State  what 
would  be  the  240th  mile  on  the  road  ? 

A.  The  240th  mile-post  from  Philadelphia  is  about  three 
miles  beyond  Altoona. 

Q.  17.  And  the  other  terminal  point? 

A.  Mile-post  two  hundred  and  forty- three  (243)  is  six  (6)  miles 
beyond  Altoona,  and  is  the  first  mile-post  west  of  Horseshoe 
Curve;  that  is,  the  last  mile  includes  the  curve. 

Q.  18.  Then  am  I  right  in  inferring  that  those  three  (3)  miles 
include  the  whole  of  the  Horseshoe  Curve? 

A.  The  last  mile  does  ;  yes,  sir. 
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Q,.  19.  What  are  the  grades  of  those  three  (3)  miles  commenc¬ 
ing  at  mile-post  two  hundred  and  forty  (240),  and  terminating 
at  mile-post  two  hundred  and  forty-three  (243)? 

A.  Do  you  wish  me  to  read  the  grades  ? 

Q.  20.  Yes,  sir  ;  I  want  to  know  what  they  are? 

A.  The  two  hundred  and  fortieth  (240)  mile-post  is  on  a 
grade  of  ninety-five  and  four  one-hundredths  (95ff5o)  feet  to  the 
mile.  This  tracing  does  not  show  the  distance  from  the  mile¬ 
post  to  the  first  change  of  grade,  but  I  can  give  you  a  general 
idea  of  it.  At  eight  hundred  (800)  feet  from  the  mile-post  the 
o-rade  changes  to  ninety-two  and  four  one-hundredths  (92T^)  ft. 
to  a  mile  for  one  thousand  (1000)  feet.  Then  there  is  a  change  to 
ninety-five  and  four  one-hundredths  (95jty0)  to  the  mile  for 
twelve  hundred  (1200)  feet.  Then  to  eighty-seven  and  twelve 
one-hundredths  (87ro20)  for  seven  hundred  (700)  feet.  Then  a 
change  to  ninety-five  and  four  one-hundredths  (95r|0)  for  one 
thousand  (1000)  feet ;  a  change  to  eighty-four  and  eight  one- 
hundredths  (84r|o)  for  five  hundred  (500)  feet;  a  change  to 
eighty-eight  and  seventy  one-hundredths  (88  p^)  for  three 
thousand  (3000)  feet;  a  change  to  ninety-five  and  four  one- 
hundredths  (95ri0)  elevation  for  thirty-four  hundred  (3400) 
feet ;  a  change  to  sixty-eight  and  sixty-four  one-hundredths 
(68  r604o)  feet  Per  m'le  f°r  niQe  hundred  (900)  feet;  a  change  to 
eighty- nine  and  seventy -six  one-hundredths  (89  p)^)  lor  twenty  - 
five  hundred  (2500)  feet;  a  change  to  seventy-nine  and  two- 
tenths  (79 ,%)  for  nine  hundred  (900)  feet,  which  embraces  the 
whole  three  miles. 

Q  21.  This  carries  you  to  mile-post  two  hundred  and  forty- 
three  (243),  does  it? 

A.  A  little  beyond,  including  the  whole  of  the  Horseshoe 
Curve. 

(Tracing  produced  by  witness,  marked  “  Defendant’s  Exhibit, 
Altoona  Grade,  Robert  Y.  Willson,  Master.”) 

Q.  22.  Have  you  any  diagram  or  plan  exhibiting  the  curva¬ 
tures  of  the  portion  ol  the  road  ol  which  you  have  just  spoken  . 

A.  Ares,  sir. 

Q.  22J.  Please  produce  it  ? 
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A.  (Tracing  produced,  marked  “Defendant’s  Exhibit,  Horse¬ 
shoe  Curve,  Altoona  Grade,  Robert  N.  Willson,  Master.”) 

Q.  23.  From  the  exhibit  of  the  Horseshoe  Curve  can  you  tell 
what  are  the  radii  of  the  curves  up  to  and  including  what  is 
known  as  the  Horseshoe  Curve,  that  is  to  say,  between  the  240th 
and  243d  mile-post? 

A.  A"es,  sir. 

Q.  24.  Please  give  them,  commencing  at  the  240th  mile-post, 
and  running  the  whole  way. 

A.  The  first  curve  west  of  mile-post  240  has  a  radius  of 
twenty-two  hundred  and  ninety-two  (2292)  feet;  the  next  has  a 
radius  of  nine  hundred  and  fifty-three  and  thirty-seven  one- 
hundredths  (953j3Jq)  feet;  the  next  curve  has  a  radius  of  nine 
hundred  and  fifty-three  and  thirty-seven  one-hundredths  (953 1-3070 ) 
feet;  the  next  has  a  radius  of  eight  hundred  and  nineteen 
and  one  one-hundredth  (819tJq)  feet;  the  next  has  a  radius  of 
twenty  hundred  and  eighty-three  and  sixty-eight  one-hundredth 
(2083,fi08a)  feet;  the  next,  which  is  the  beginning  of  Horseshoe 
Curve,  has  a  radius  of  six  hundred  and  seventy-four  and  fifty- 
four  one-hundredth  (674t5q45)  feet.  A  little  further  on,  the  radius 
is  six  hundred  and  thirty-seven  and  twenty -seven  one-hundredths 
(637T20?(5),  and  that  is  the  last  curve  between  those  points. 

Q.  25.  How  do  these  curves  compare  with  curves  on  other 
parts  of  the  road  ?  Are  they  greater  or  less  ?  Is  the  curvature 
more  sharp  on  this  part  of  the  road  than  other  parts,  or  not  ? 

A.  I  do  not  know  enough  about  the  whole  road  to  say  where 
the  least  or  the  greatest  curves  are;  but  I  know  that  the  Horse¬ 
shoe  Curve  is  a  longer  curve  than  any  one  on  the  road,  from 
having  travelled  it  and  seen  it. 

Q,.  26.  How  do  the  grades  on  this  part  of  the  road  compare 
with  grades  on  the  other  parts  of  the  road ;  are  they  steeper  or 
less  steep  ? 

A.  This  is  a  fair  representative  three  (3)  miles  of  the  grade 
on  the  east  side  of  the  mountain,  which  is  the  steepest  grade  on 
the  road. 

Q.  27.  (Defendant’s  Exhibit  “engine  271”  shown  witness.) 
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Are  the  weights  contained  on  that  exhibit  accurate,  so  far  as 
your  knowledge  goes  ? 

A.  Yes,  sir;  1  weighed  that  engine  myself,  and  those  are  the 
figures. 

Q.  28.  Did  you  get  each  result  stated  on  that  exhibit  as  a 
weight  yourself? 

A.  Ares,  sir. 

Q,.  29.  (Defendant’s  Exhibit  “engine  652”  shown  witness.) 
What  do  you  know  about  the  weights  contained  on  that  ex¬ 
hibit? 

A.  I  was  present  when  this  engine  was  weighed,  and  those 
are  the  figures  which  were  taken. 

Q.  30.  Are  they  correct? 

A.  Yes,  sir. 

Q.  31.  (Defendant’s  Exhibit  “engine  No.  13”  shown  witness.) 
How  as  to  the  weights  stated  on  that  exhibit  ? 

A.  Those  are  the  weights  of  the  engine  already  stated  as  taken. 
I  was  present. 

Q.  32.  You  saw  it  done? 

A.  I  did. 

Q.  33.  And  they  are  correct  ? 

A.  They  are. 

Q.  34.  Did  you  witness  any  trials  of  engines  made  on  the 
Altoona  grade  between  the  240th  and  the  243d  mile-posts,  made 
recently  with  the  dynamometer  ? 

A.  Yes,  sir. 

Q.  35.  When  were  those  trials  made,  about  ? 

A.  The  last  which  I  witnessed  were  made  on  the  14th  of 
April ;  they  were  on  that  day. 

Q.  36.  With  what  engines  were  those  trials  made? 

A.  They  were  made  with  Pennsylvania  railroad  engines,  271 
and  652. 

Q.  37.  Was  there  any  other  engines  there  at  that  time,  also, 
besides  those  two  (2)  ? 

A.  No,  sir. 

Q.  38.  How  were  those  trials  conducted?  State  fully  what 
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was  done,  giving,  with  the  minutest  details,  all  that  was  done 
for  the  purpose  of  making  these  trials? 

A.  Engine  271  had  the  main  connecting  rods  taken  down, 
and  the  swing  truck  which  was  under  the  engine  was  blocked  so 
as  to  make  it  perfectly  rigid  and  blocked  in  the  centre  of  the 
truck.  The  engine  was  then  placed  in  front  of  our  dynamometer 
car,  and  engine  149  behind  both  to  push.  The  dynamometer 
car  is  for  the  purpose  of  measuring  and  taking  a  continuous 
record  of  the  force  required  to  push  a  certain  load  or  pull  it. 

Q.  38  J.  Just  describe  what  a  dynamometer  is? 

A.  What  is  called  the  draw-spring  of  the  car  consists  of  live 
(5)  concentric  spiral  springs.  It  is  a  sensitive  spring  and  accu¬ 
rately  tested.  The  spring,  of  course,  is  compressed  in  proportion 
to  the  load  pulled  or  pushed.  The  motion  which  we  get  by  the 
compression  of  the  spring  is  the  motion  which  gives  us  the  results 
in  the  diagram;  that  is,  this  motion  is  multiplied  by  a  system  of 
levers,  and  works  a  pencil  which  is  carried  by  a  bar ;  and,  of 
course,  the  more  the  spring  compresses — that  is,  the  greater  the 
load  pushed  or  pulled — the  pencil  will  move  from  its  normal 
point.  At  this  normal  point  there  is  a  pencil,  which  remains 
stationary;  under  those  two  pencil-points  a  paper  is  made  to 
travel  by  machinery  geared  into  the  axle  of  the  car,  and  conse¬ 
quently  travels  a  definite  distance  for  a  definite  distance  travelled 
by  the  car.  We  thus  get  a  straight  line  made  by  a  stationary 
pencil,  and  another  line,  which  I  shall  call  the  curve,  made  by 
the  moving  pencil.  The  area  between  those  two  lines  represents 
the  work  done  in  pushing  or  pulling  the  load  operated  upon. 

By  the  Master: 

Q.  39.  Then  you  have  some  system  by  which  you  change  that 
space  into  pounds,  do  you  ? 

A.  Yes,  sir  ;  a  simple  calculation. 

Q.  40.  In  your  trial  of  these  engines,  what  did  you  do  with 
it,  after  you  fixed  it  in  the  way  you  have  described  ? 

A.  We  started  from  Altoona  and  pushed  up  the  mountain  to 
mile-post  243  from  Philadelphia,  and,  during  the  trip,  we  took 
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a  diagram  of  the  force  required  to  push  engine  271  by  means  of 
the  dynamometer  car  already  explained. 

Q.  41.  Did  you  make  more  than  one  trial  of  engine  271  with 
a  truck  blocked  or  rigid  ? 

A.  Yes,  sir;  we  went  immediately  back  to  Altoona,  and  re¬ 
peated  the  experiment  exactly. 

Q,.  42.  And  then  did  you  repeat  that  experiment  under  the 
same  conditions  again,  or  under  different  conditions? 

A.  The  third  trip  which  we  made  was  with  the  blocking  re¬ 
moved  from  the  swing  truck,  and  the  truck  allowed  to  swing  as 
it  is  intended  to  do. 

Q.  43.  Did  you  make  any  further  trial  with  the  swing  truck 
free  or  swinging  to  the  engine? 

A.  Yes,  sir;  and  that  experiment  was  repeated  exactly,  just 
as  the  former  one  was. 

Q.  44.  What  results  did  you  get,  under  trials  one  and  two, 
with  the  truck  rigid  ? 

A.  The  average  of  experiments  one  and  two  figured,  from  the 
diagram  taken,  was  twenty-seven  hundred  and  forty-four  pounds 
(2744). 

Q.  45.  And  how  many  foot  pounds  ? 

A.  It  is  equivalent  to  14,488,320  foot  pounds  of  work  per 
mile. 

Q,.  46.  Have  you  the  diagram  showing  those  trials,  one,  two, 
three,  and  four? 

A.  I  have  two  of  them,  numbers  one  and  three  (diagram 
produced  marked  “Defendant’s  Exhibit,  Diagram,  Trial  No.  1, 
Engine  271,  Fixed  Centre,  Robert  N.  Willson,  Master”). 

Q.  47.  What  results  did  you  get  with  trials  three  and  four,  or 
with  an  engine  having  the  truck  free  or  swinging? 

A.  The  average  pull  of  experiments  three  and  four  was 
twenty-eight  hundred  and  twenty-five  (2825)  pounds,  which  is 
equivalent  to  14,916,000  foot  pounds  of  work  per  mile. 

Q.  48.  What  is  the  percentage  of  difference  between  those 
two  sets  of  trials,  and  in  favor  of  which  truck,  the  rigid  or  the 
swinging  ? 

O  o 

A.  The  difference  is  427,680  foot  pounds  of  work  per  mile  in 
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favor  of  the  rigid  truck,  inasmuch  as  it  takes  less  power.  The 
per  cent,  is  two  and  eighty-seven  one-hundreths  (2,8o70)  less 
power  for  the  rigid  truck  than  for  the  swing  truck. 

Q,  49.  What  was  the  average  speed  under  which  those  four  (4) 
trials  were  made? 

A.  I  do  not  know. 

Q.  50.  What  sort  of  an  engine  is  652? 

A.  652  is  a  standard,  class  C,  passenger  engine. 

Q.  51.  And  the  other  engine  271  was  a  freight  engine? 

A.  Yes,  sir. 

Q.  52.  Please  state  what  trials  were  made  with  engine  652, 
which  are  numbered  five,  six,  seven,  and  eight? 

A.  Four  (4). 

Q.  53.  State  what  you  did  in  making  trial,  called  No.  5,  with 
engine  652? 

A.  We  pushed  engine  652  over  the  same  course,  with  the 
swing  truck  blocked,  so  as  to  be  rigid  in  the  centre  of  the  truck. 

Q.  54.  Do  you  know  at  what  rate? 

A.  No,  sir. 

Q.  55.  And  what  did  you  do  with  trial  No.  6,  with  the  same 
engine  ? 

A.  We  repeated  No.  5,  exactly. 

Q.  56.  And  trial  No.  7  ? 

A.  We  pushed  engine  No.  652  with  the  swing  centre  truck  free 
to  swing,  the  blocking  being  knocked  out;  and  trial  No.  8  re¬ 
peated  No.  7  exactly. 

Q.  57.  What  result  did  you  get  with  trials  5  and  6,  the  truck 
being;  rigid  ? 

A.  The  average  push  with  trials  Nos.  5  and  6  was  twenty- 
eight  hundred  and  fifty  (2850)  pounds,  or  15,048,000  foot  pounds 
per  mile. 

Q,.  58.  And  what  did  you  get  as  the  result  of  trials  7  and  8  ? 

A.  The  average  of  7  and  8  was  an  average  push  of  twenty- 
eight  hundred  and  thirty  (2830)  pounds,  or  14,942,400  foot 
pounds  of  work  per- mile. 

Q.  59.  What  is  the  difference  between  those  two  (2)  sets  of 
trials,  and  in  favor  of  which  truck  ? 
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A.  The  absolute  difference  is  95,640  foot  pounds  of  work  per 
mile  in  favor  of  the  swing  truck ;  or,  the  swing  truck  required 
sixty-three  one-hundredths  (i%%)  of  one  per  cent,  less  power 
than  the  rigid  truck. 

Q.  60.  What  sort  of  drivers  are  on  engine  652? 

A.  Flanged  drivers. 

Q.  61.  Long  or  short  base? 

A.  It  has  one  hundred  and  two  (102)  inches  base,  which  is 
longer  than  the  average  passenger  engine. 

Q.  62.  That  is,  it  is  one  hundred  and  two  (102)  inches  from 
where  and  to  where? 

A.  One  hundred  and  two  (102)  between  the  driving-axles  of 
engine  652,  or  what  is  generally  called  the  wheel  base.  I  mean 
from  centre  to  centre  of  the  driving-axles. 

Q.  63.  What  is  the  entire  wheel  base  of  engine  652? 

A.  The  entire  wheel  base  of  engine  652  is  twenty-two  (22) 
feet  five  and  five-eighths  (5f)  inches,  which  is  the  distance  be¬ 
tween  the  points  of  contact  of  the  front  wheel  of  the  engine  and 
the  rail  and  the  point  of  contact  of  the  back  wheel  of  the  engine 
and  the  rail. 

Q.  64.  How  does  the  wheel  base  of  the  drivers,  which  is  one 
hundred  and  two  (102)  inches,  as  you  have  already  said,  com¬ 
pare  with  the  wheel  base  of  ordinary  passenger  engines. 

A.  The  majority  of  our  passenger  engines  are  the  same,  but, 
where  there  is  a  difference,  it  is  a  less  distance  than  one  hundred 
and  two  (102)  inches. 

Q.  65.  Have  you  diagrams  showing  the  result  of  trials  5,  6, 
7,  and  8,  or  any  of  them  ? 

A.  Yes,  sir  ;  I  have  of  trials  Nos.  6  and  7  (diagrams  produced 
marked  “  Defendant’s  Exhibit,  Diagram,  Trial  No.  6,  Engine 
652,  Fixed  Centre,  Robert  N.  Willson,  Master,”  and  “  Defendant’s 
Exhibit,  Diagram,  Trial  No.  7,  Engine  652,  Swing  Centre,  Robert 
N.  Willson,  Master”). 

Q.  66.  (Defendant’s  Exhibit,  Diagram,  Trial  No.  1,  Engine 
271,  Fixed  Centre,  shown  witness.)  Is  there  any  scale  or  other 
mode  by  which  you  can  determine,  approximately,  the  power 
expended  in  making  that  trial  by  the  diagram  shown  you? 
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A.  Here  is  a  scale  which  is  prepared  from  the  data  obtained 
by  testing  the  spring  (scale  produced). 

Q.  67.  AVhat  data  have  you  for  testing  that  spring? 

A.  The  dynamometer  spring  was  tested  and  found  to  com¬ 
press  regularly  seven  sixty-fourths  (g\)  of  an  inch  for  every  five 
hundred  (500)  pounds  added.  The  pencil  on  the  movable  bar 
was  also  found  to  move  twenty-three  sixty-fourths  (§§)  of  an 
inch,  while  the  spring  compressed  seven  sixty-fourths  (6\)  of  an 
inch.  Therefore  the  twenty-three  sixty-fourths  (§|)  represents 
five  hundred  (500)  pounds,  and  on  that  basis  that  scale  was  pre¬ 
pared. 

(Scale  marked  “  Defendant’s  Exhibit,  Diagram  Scale,  Robert 
N.  Willson,  Master.”) 

Q.  68.  This  diagram  scale  refers  to  the  eight  (8)  trials  of  which 
you  have  spoken? 

A.  Yes,  sir. 

Q.  69.  Is  there  any  other  mode  by  which  you  can  get  at  the 
exact  result,  as  shown  by  the  dynamometer  ? 

A.  No,  sir ;  not  the  exact  result. 

Q.  70.  How  near? 

A.  The  method  which  I  have  adopted  in  getting  the  area  of 
these  diagrams  cannot  be  more  than  one-half  of  one  per  cent,  out 
of  the  way.  It  should  be  very  much  nearer  than  that. 

Q.  71.  Will  you  explain  that  mode  fully,  and  give  the  rule? 

A.  The  method  is  known  as  Simpson’s  rule  very  generally, 
and  the  accuracy  with  which  the  result  is  obtained  depends  a 
good  deal  upon  the  time  you  have  to  devote  to  it.  The  whole 
figure  is  divided  into  smaller  figures,  by  parallel  lines  per¬ 
pendicular  to  the  datum  line.  The  lines,  as  shown  on  the  dia¬ 
gram,  are  equidistant,  and  divide  the  whole  diagram  into  a 
number  of  four-sided  figures,  one  side  being  the  curve  of  the 
diagram.  By  scaling  the  parallel  lines  and  subdivisions  to  a 
point,  which  represents  the  average  of  the  curve  between  any 
one  line  and  its  adjacent  line,  you  can  get  the  average  push  at  that 
point.  I  have  scaled  all  of  these  lines  to  the  one-hundredth  (T  J 
of  an  inch,  myself,  and  then  applied  Simpson’s  rule  to  calculate 
the  area,  which  is  simply  to  add  together  half  the  extreme  ordi- 
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nates  and  all  of  the  intermediate  ordinates,  and  multiply  that 
sum  by  the  uniform  distance  the  ordinates  are  apart. 

Q.  72.  Explain  what  an  ordinate  is? 

A.  I  have  called  the  perpendicular  distance  from  the  datum 
line  to  the  curve  at  any  one  point  the  ordinate  at  that  point. 

Q,.  73.  (Defendant’s  Exhibit,  Diagram  Scale,  shown  witness.) 
How  do  you  use  that  scale  upon  the  several  diagrams  of  the 
trials  referred  to  by  you  ? 

A.  You  apply  the  zero  line  to  the  datum  line  of  the  diagram, 
and  whatever  division  on  the  scale  falls  upon  the  curve  of  the 
diagram  denotes  the  pull  at  that  point. 

Q.  74.  How  were  the  pencils  caused  to  trace  the  diagram  upon 
the  diagram  papers  which  have  been  produced  by  you  ? 

A.  The  paper  was  drawn  there  underneath  the  pencil-point, 
between  two  (2)  sets  of  two  (2)  rollers,  which  rollers  were  turned 
by  a  gearing  into  the  axle  of  the  car,  and  consequently  the  paper 
travelled  proportionately  to  the  speed  of  the  car,  and,  from  the 
gearings,  t lie  paper  travelled  very  nearly  seventeen  (17)  inches 
to  every  mile  of  road. 

Q.  75.  (“Defendant’s  Exhibit,  engine  Iso.  13,”  shown  wit¬ 
ness.)  Was  any  trial  made  with  engine  No.  13,  belonging  to 
the  Baltimore  and  Ohio  Railroad  Company,  and  if  so,  when 
and  where? 

A.  Yes,  sir;  there  was  a  trial  made  of  this  engine  on  the 
grade  commencing  at  Piedmont,  on  the  Baltimore  and  Ohio 
Railroad,  on  March  27th  and  March  30th. 

Q.  76.  Was  there  any  trial  made  with  engine  No.  13  at  Pied¬ 
mont  on  the  27th  of  March,  and  if  so,  under  what  conditions 
was  the  trial  made  ? 

A.  On  the  27th  of  March  engine  13  was  hauled  over  the  four- 
mile  course,  rigged  as  our  standard  engine's ;  that  is,  with  two 
pairs  of  flange  drivers  and  a  swing  truck,  the  forward  pair  of 
drivers  being  plain — the  engine  has  three  pairs  of  driving- 
wheels. 

Q.  77.  What  was  the  character  of  the  three  (3)  pairs  of  drivers 
of  engine  13,  when  you  first  took  charge  of  her  for  your  trial  at 
Piedmont. 
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A.  The  engine  had  only  the  rear  pair  of  drivers  flanged,  and 
had  a  rigid  truck  under  it. 

Q.  78.  Then,  as  I  understand  your  previous  answer,  you 
altered  the  middle  pair  of  the  drivers  to  flange  wheels? 

A.  Yes,  sir. 

Q.  78.  Before  commencing  your  trial? 

A.  AYs,  sir;  the  tires  were  taken  off  and  flange  tires  put  on. 

Q.  79.  Please  go  on,  and  state  what  you  did? 

A.  We  hauled  engine  No.  13  over  the  first  four  (4)  miles  west 
of  Piedmont,  with  the  swing  truck,  as  I  have  stated,  and  from 
the  last  three  (3)  miles  of  tiiat  course  I  have  figured  that  the 
average  pull  was  twenty-five  hundred  and  forty-two  (2542) 
pounds. 

Q.  80.  Was  that  from  the  diagram  ? 

A.  AYs,  sir;  or  13,421,760  foot  pounds  of  work  per  mile. 

Q.  81.  At  what  rate  of  speed  did  you  make  that  trial  ? 

A.  The  total  time  of  that  experiment  was  twenty  (20)  minutes 
and  fifty  (50)  seconds  for  the  four  (4)  miles. 

Q.  82.  That  would  be  about  twelve  (12)  miles  an  hour? 

A.  Yes,  sir. 

Q.  83.  Did  you  repeat  that  trial  ? 

A.  Yes,  sir ;  at  a  faster  speed. 

Q.  84.  Give  us  that  speed  ? 

A.  In  the  trial  at  a  faster  speed  the  average  pull  was  twenty- 
six  hundred  and  eleven  (2611)  pounds,  or  13,786,080  foot 
pounds  of  work  per  mile. 

Q.  85.  What  was  the  faster  speed  ? 

A.  This  time  the  speed  was  ten  (10)  minutes  and  seven  (7) 
seconds  for  the  four  (4)  miles. 

Q.  86.  Did  you  make  a  further  trial,  and  if  so,  under  what 
conditions  ? 

A.  On  the  30th  of  March  we  experimented  with  the  same 
engine,  as  we  found  the  engine,  when  we  went  there,  as  the 
Baltimore  and  Ohio  Railroad  use  it,  with  only  the  rear  pair  of 
drivers  flanged,  and  with  a  rigid  truck,  as  represented  on  Ex¬ 
hibit  No.  13. 

Q.  87.  What  was  the  result  of  that  trial? 
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A.  The  first  trial  was  an  average  pull  of  twenty-five  hundred 
and  forty -two  (2542)  pounds,  which  is  equal  to  13,421,760  foot 
pounds  per  mile.  The  time  was  nineteen  (19)  minutes  and  forty- 
one  (41)  seconds. 

Q.  88.  Did  you  repeat  that  trial  ? 

A.  Ares,  sir;  at  a  faster  speed. 

Q.  89.  And  in  other  respects  under  the  same  conditions? 

A.  In  other  respects  exactly  the  same. 

Q.  90.  What  was  that  faster  speed  ? 

A.  The  faster  speed  was  ten  (10)  minutes  and  twenty-five  (25) 
seconds  for  the  four  (4)  miles. 

Q.  91.  What  result  did  you  get? 

A.  We  got  an  average  pull  of  twenty-five  hundred  and  four¬ 
teen  (2514)  pounds,  or  13,273,920  foot  pounds  of  work  per  mile. 

Q.  92.  What  was  the  average  of  the  first  trial  on  the  27th  of 
March  between  the  two  (2)  rates  of  speed  and  the  average  of  the 
two  (2)  rates  of  speed  on  the  30th  of  March  ? 

A.  I  have  not  made  it  up. 

Q.  93.  Can  you  give  us  the  average  between  the  slow  rate 
with  the  fixed  and  the  slow  rate  with  the  swing  centre  truck  for 
those  two  trials? 

A.  The  pull  was  the  same  at  the  slower  rate  of  speed  on  the 
30th  and  on  the  27th  of  March. 

Q.  94.  Was  there  any  difference  between  the  fast  rate  of  the 
27th  of  March  and  the  fast  rate  of  the  30th  of  March,  and  if 
so,  what  was  it  ? 

A.  At  the  fast  speed,  on  the  27th  and  on  the  30th  of  March, 
the  pull  required  was  greater  on  the  27th,  or  when  the  engine 
had  the  swinging  truck. 

Q.  95.  How  much  per  cent.? 

A.  Approximately  four  (4)  per  cent. 

Q.  96.  In  favor  of  which  truck? 

A.  The  rigid  truck. 

Q,.  97.  Do  any  of  the  documents  which  you  have  made  show 
that  there  is  any  difference  in  favor  of  the  swinging  or  the  fixed 
truck  on  straight  roads  ? 

A.  Yes,  sir. 
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Q.  98.  In  favor  of  which  truck? 

A.  The  only  documents  which  I  have  figured  show  a  per  cent, 
in  favor  of  the  rigid  truck ;  that  is,  it  requires  less  on  the  straight 
track  to  push  an  engine  with  a  rigid  truck  than  with  a  swing 
truck. 

Cross-examined. 

By  Mr.  Hollingsworth  : 

f  Q.  99.  What  was  the  average  push  of  your  first  experiment 
with  engine  271  with  the  rigid  truck? 

A.  The  average  push  of  the  experiment  with  engine  271  was 
twenty-seven  hundred  and  three  (2703)  pounds. 

f  Q.  100.  Now  the  second  experiment  with  the  same  engine  ? 

A.  The  average  of  the  second  experiment  was  twenty-seven 
hundred  and  eighty-five  (2785)  pounds. 

f  Q.  101.  Now  give  us  the  third  and  fourth  experiments  with 
swing  trucks  ? 

A.  Twenty-seven  hundred  and  seventy -eight  (2778)  was  the 
average  on  the  third,  and  the  average  on  the  fourth  was  twenty- 
eight  hundred  and  seventy-two  (2872)  pounds. 

t  Q.  102.  ATou  have  already  stated,  in  your  examination  in 
chief,  what  was  the  difference  between  the  two  (2)  averages  when 
you  used  the  rigid  truck  and  when  you  used  the  swing  truck  ? 

A.  Do  you  allude  to  any  particular  engine? 

t  Q-  103.  Yes,  sir;  to  this  particular  engine  271  ? 

A.  It  is  eighty-one  (81)  pounds. 

t  Q.  104.  Then  the  average  difference  between  the  two  experi¬ 
ments,  the  one  with  the  rigid  truck  and  the  one  with  the  swing 
truck,  was  not  as  great  as  the  average  difference  between  the  two 
experiments  where  you  used  the  same  kind  of  a  truck? 

A.  There  were  two  (2)  sets  of  two  (2)  experiments  each. 

t  Q.  105.  I  am  speaking  of  engine  271? 

A.  So  am  I. 

f  Q.  106.  The  average  push  of  the  first  experiment  with  engine 
271  was  twenty-seven  hundred  and  three  (2703),  and  of  the 
second  experiment,  twenty-seven  hundred  and  eighty-five  (2785), 
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and  the  difference  between  those  two  would  be  eighty-two  (82), 
would  it  not? 

A.  Yes,  sir. 

t  Q-  107.  The  average  push  of  the  third  experiment  was  twenty- 
seven  hundred  and  seventy-eight  (2778)  pounds,  and  in  the  fourth 
experiment,  twenty-eight  hundred  and  seventy-two  (2872),  and 
the  difference  is  ninety-four  (94),  is  it  not? 

A.  It  is. 

f  Q-  108.  The  first  and  second  experiments  were  made  with  a 
fixed  truck  ? 

A.  Yes,  sir. 

f  Q.  109.  The  third  and  fourth  were  made  with  a  swing 
truck  ? 

A.  Yes,  sir. 

t  Q.  HO.  What  is  the  average  push  of  the  first  and  second  ex¬ 
periments  together,  both  made  with  the  fixed  truck? 

A.  Twenty-seven  hundred  and  forty-four  (2744)  pounds. 

f  Q.  111.  What  is  the  average  of  the  third  and  fourth  experi¬ 
ments,  both  with  the  swing  truck? 

A.  Twenty-eight  hundred  and  twenty -five  (2825)  pounds. 

f  Q.  112.  What  is  the  difference  between  those  two  last  aver¬ 
ages  ? 

A.  Twenty-seven  hundred  and  forty-four  (2744)  subtracted 
from  twenty-eight  hundred  and  twenty-five  (2825),  leaves  eighty- 
one  (81)  pounds,  as  I  subtract. 

f  Q.  113.  Therefore,  the  difference  between  the  average  on  the 
four  (4)  experiments,  in  two  (2)  of  which  you  used  the  fixed 
truck,  and  in  two  (2)  of  which  you  used  the  swing  truck,  is  less 
than  the  average  of  the  two  (2)  experiments  in  which  you  used 
the  fixed  truck  alone,  or  the  two  (2)  of  which  you  used  the  swing 
truck  alone? 

A.  Yes,  sir  ;  it  is  less. 

f  Q.  114.  Then,  if  you  compare  the  average  push  of  the  first 
experiment  with  the  fixed  truck  with  the  average  push  in  the 
second  experiment  with  the  fixed  truck,  you  find  that  the  dif¬ 
ference  is  greater  than  the  difference  between  the  two  (2)  sets  of 
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experiments  in  which  you  used  the  fixed  truck  and  the  swing 
truck? 

A.  It  is  so,  certainly. 

f  Q.  115.  How  was  the  engine  No.  13  on  the  Baltimore  and 
Ohio  Railroad  connected  with  the  car  on  which  the  dynamometer 
was  ? 

A.  The  engine  was  hooked  behind  the  car. 

f  Q.  116.  How? 

A.  It  was  coupled  up  with  an  ordinary  coupling-pin  and  a 
drawbar  from  the  engine,  if  I  recollect  rightly.  There  was  also, 
to  prevent  any  breaking  from  the  engine  getting  away,  a  chain 
fastened  between  them  so  that  if  the  bar  or  pin  broke  the  chain 
would  hold.  The  pull  did  not  come  on  the  chain,  though. 

f  Q.  117.  To  what  part  of  the  engine  which  was  pulled  was  the 
drawbar  attached  ? 

A.  It  was  attached  to  the  front  part  to  a  piece  of  the  upper 
part  of  the  pilot,  if  I  remember  correctly — I  did  not  take  par¬ 
ticular  notice  of  that — the  same  as  ordinary  engines. 

tQ,.  118.  It  was  attached  to  the  extreme  forward  end  of  the 
engine,  was  it  not? 

A.  It  is  not  the  extreme  forward  point  of  the  engine,  because 
the  extreme  forward  point  of  the  engine  is  the  end  of  the  pilot. 

f  Q-  119.  Will  you  tell  me  why  you  took  the  flanges  off  that 
engine  when  you  tried  it  with  a  fixed  truck,  instead  of  leaving 
the  engine  in  other  respects  in  the  same  condition  as  it  was  when 
you  tried  it  with  a  swing  truck. 

A.  Because  we  wanted  to  try  it  as  the  Baltimore  and  Ohio 
Railroad  people  run  the  engine. 

|  Q.  120.  Would  it  go  around  the  curves  easier  with  the  flanges 
on  or  off? 

A.  As  an  average  of  the  whole  experiment  that  I  saw  there, 
it  goes  around  the  curves  easier  without  the  flanges  forward,  and 
with  the  rigid  truck,  than  it  does  with  the  flanges  on  and  with  a 
swing  truck. 

f  Q.  121.  That  is  not  the  question  which  I  asked  you. 

A.  That  is  what  I  understood  you. 

f  Q.  122.  I  will  repeat  it ;  taking  an  engine  with  a  rigid  truck, 
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would  that  engine  go  around  a  curve  easier  with  the  flange  off, 
or  with  the  flange  on  the  forward  drivers? 

A.  I  give  it  up. 

t  Q  123.  You  do  not  know? 

A.  No,  sir. 

t  Q.  124.  Which  would  go  around  the  curve  easier — a  swing 
truck  with  the  flanges  off  or  on  ? 

A.  Well,  I  do  not  know  that,  for  I  never  tried  one  with  the 
flanges  off  and  a  swing  truck. 

t  Q.  1 25.  Do  you  know  what  it  costs  to  alter  a  swing  truck 
into  a  rigid  truck? 

A.  No,  sir. 

f  Q„  126.  In  those  experiments,  did  you  push  the  tender  as 
well  as  the  locomotive? 

A.  Yes,  sir;  we  did  the  same  as  is  shown  in  those  tracings 
with  weights,  as  given  in  Defendant’s  Exhibits,  engine  No.  13, 
engine  652,  and  engine  271. 

f  Q.  127.  What  was  the  object  of  pushing  the  tender  when  you 
wanted  to  get  the  resistance  of  the  engine  ? 

A.  The  reason,  I  take  it,  was  that  the  engine  and  tender  be¬ 
long  together  and  go  together,  and  the  diagram  which  we  get 
wms  more  satisfactory  to  figure  from  with  a  heavier  load,  simply 
because  you  have  a  lai’ger  area.  I  would  say,  however,  that  the 
difference  betwmen  the  rigid  and  the  swinging  truck  would  be  a 
larger  per  cent,  of  the  difference  with  the  engine  alone  than  it 
would  be  with  the  engine  and  tender. 

t  Q.  128.  Just  look  at  “Defendant’s  Exhibit,  Trial  No.  6, 
Engine  652,”  and  tell  me  what  was  the  greatest  variation  in 
pounds  of  the  dynamometer  between  the  highest  and  lowest 
pressure  shown? 

A.  I  cannot  give  this  accurately  in  so  little  time,  but  I  see 
that  at  one  point  near  the  beginning  of  this  course  it  reaches  as 
low  as  fifteen  hundred  (1500)  pounds,  and  for  a  point  on  the 
curve  it  reaches  as  high  as  thirty-seven  hundred  (3700)  pounds, 
where  there  is  a  difference  in  curvature  and  a  difference  in  eleva¬ 
tion. 

|  Q.  129.  I  call  your  attention  to  the  same  exhibit,  near  where 
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the  figures  “112”  are  marked  on  it;  tell  us  what  the  variation 
is  in  that  section  alone  ? 

A.  Sixteen  hundred  (1600)  four  thousand  (4000) — twenty-four 
hundred  (2400)  pounds.  I  can  explain  that  if  you  wish. 

By  the  Master  : 

f  Q.  130.  You  say  you  can  explain  that  difference? 

A.  Certainly. 

t  Q.  131.  "What  is  the  cause  of  that  difference? 

A.  It  is  simply  because  the  engineer  shut  down  his  steam  at 
the  point  when  it  is  low,  and  opened  it  out  at  the  point  where  it 
w?ent  up. 

f  Q.  132.  Did  that  occur  every  time  where  these  changes  occur 
on  the  diagram? 

A.  No,  sir;  but  I  have' noticed  that  where  any  such  decisive 
change  as  that  occurs,  it  is  caused  by  that  very  thing.  The  mo¬ 
mentum  of  the  train  comes  in,  of  course,  when  he  shuts  off,  and 
changes  the  ordinate. 

By  Mr.  Hollingsworth  : 

f  Q.  133.  (The  witness’s  attention  is  called  to  “Defendant’s 
Exhibit,  Diagram  No  l,  Engine  271.”)  What  is  the  variation  in 
the  section  marked  “  A”  ? 

A.  Twenty-four  hundred  (2400)  pounds. 

t  Q.  134.  What  is  it  in  the  section  marked  “  B”? 

A.  Eighteen  hundred  (1800)  pounds. 

|  Q.  135.  What  is  it  in  the  section  marked  “C”? 

A.  Twenty-five  hundred  (2500). 

|  Q.  136.  What  is  it  in  the  section  marked  “D”? 

A.  Twenty-five  hundred  (2500). 

t  Q.  137.  These  distances,  in  your  opinion,  are  all  caused  by 
letting  on  or  shutting  off  steam  in  the  locomotive? 

A.  They  are  caused  by  variations  of  speed  alone. 

f  Q.  138.  But  are  those  differences,  in  your  opinion,  caused 
by  shutting  off  or  letting  on  steam  in  the  locomotive? 

A.  What  do  you  mean  by  letting  on  and  shutting  off  steam  ? 

t  Q.  139.  Precisely  what  you  mean  in  the  words  used  by  your- 
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self ;  are  those  changes,  in  your  opinion,  caused  by  shutting  off 
or  letting  on  steam  in  the  locomotive? 

A.  Where  there  is  a  great  difference,  I  think  it  is.  Where  it 
is  small,  I  account  for  it  by  the  taking  of  steam  on  one  side  of 
the  engine  and  the  other,  alternately.  When  the  engine  takes 
steam  on  either  side  or  when  she  strikes  a  rail-joint,  or,  in  fact, 
when  any  such  cause  occurs,  it  would  produce  these  irregu¬ 
larities. 

|  Q.  140.  Where  are  the  other  diagrams  used  in  these  experi¬ 
ments  ? 

A.  The  other  diagrams  taken  are  at  Altoona. 

Mr.  Hollingsworth  :  I  call  upon  the  gentlemen  upon  the 
other  side  to  produce  them. 

By  Mr.  Hollingsworth: 

t  Q.  141.  Before  these  experiments  on  the  14th  of  April,  did 
you  make  any  other  experiments  with  swing  and  fixed  trucks? 

A.  Yes,  sir. 

f  Q.  142.  Where  are  the  results  of  those  experiments? 

A.  Well,  there  is  a  record  of  them  at  Altoona. 

Signature  of  deponent  waived  by  consent  of  counsel. 


Isaac  Dripps,  a  witness  produced  on  behalf  of  the  defendant, 
is  sworn,  examined,  and  says : 

By  Mr,  Bidble  : 

Question  1.  Where  do  you  reside? 

Answer.  Philadelphia. 

Q.  2.  Are  you  in  any  business  now? 

A.  Not  in  any  business  at  present. 

Q.  3.  How  long  have  you  been  out  of  business  ? 

A.  About  a  couple  of  years. 

Q.  4.  How  old  are  you  ? 

A.  Sixty-six  (66). 
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Q.  5.  What  was  your  business  before  you  gave  it  up  ? 

A.  I  was  Superintendent  of  Motive  Power  on  the  Pennsyl¬ 
vania  Railroad,  at  Altoona. 

Q,.  6.  And  how  long  had  you  been  Superintendent  of  Motive 
Power  at  Altoona  ? 

A.  Two  (’2)  years. 

Q.  7.  What  had  you  been  before  that  ? 

A.  The  year  before  I  was  Inspector,  appointed  by  Mr.  Thom¬ 
son,  of  shops,  tools,  and  machinery  for  the  road.  That  was  only 
for  one  year.  Before  that  I  was  Master  Mechanic  of  the  western 
division  of  the  Pittsburgh,  Fort  Wayne,  and  Chicago  Railway. 

Q.  8.  How  long  a  time  were  you  Master  Mechanic  of  the 
Pittsburgh,  Fort  Wayne,  and  Chicago  Railway? 

A.  Ten  (10)  years. 

Q.  9.  And  what  was  your  business  prior  to  that? 

A.  I  was  for  a  few  years  in  business  at  Trenton,  manufactur¬ 
ing  locomotives  and  cars.  Before  that  I  was  the  Superintendent 
of  Machinery,  it  was  termed,  on  the  Camden  and  Amboy  Rail¬ 
road. 

Q.  10.  For  how  long  ? 

A.  I  was  there  twenty-two  years,  I  think.  I  commenced 
there  in  1831. 

Q.  11.  Then  you  are  one  of  the  oldest  Master  Mechanics  in 
the  country? 

A.  I  believe  I  am  at  the  present  time,  the  oldest  so  far  as  I 
know. 

Q.  12.  As  a  matter  of  course,  from  what  you  have  said  in 
respect  to  your  business  you  are  familiar  with  both  the  swinging 
trucks  and  fixed  trucks  on  locomotive  engines,  are  you  not? 

A.  Not  particularly  with  the  swing  truck.  With  the  rigid 
truck,  I  am.  I  always  used  that  until  I  came  on  the  Pennsyl¬ 
vania  Railroad,  which  was  the  first  I  had  anything  to  do  with 
the  swing  centre  truck ;  and  then  my  business  as  Superintendent 
of  Motive  Power  was  so  that  I  could  pay  but  very  little  attention 
to  the  working  of  those  trucks  on  the  road. 

Q.  13.  Do  you  know  anything  about  the  dynamometer  which 
Mr.  Cloud,  the  previous  witness,  has  spoken  of? 
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A.  I  do. 

Q.  14.  What  do  you  know  about  it? 

A.  1  know  all  about  it.  I  designed  it  myself,  and  had  it 
built  for  the  express  purpose  of  testing  such  things  as  loco¬ 
motives,  or  anything  else,  to  see  the  power  required  to  pull 
things  on  a  railroad. 

Q.  15.  How  came  you  to  make  that  dynamometer;  what  led 
you  to  invent  or  construct  it? 

A.  What  brought  that  about  was  this  :  Before  the  death  of 
Mr.  Thomson,  the  President  of  the  Pennsylvania  Railroad  Com¬ 
pany,  several  of  the  Superintendents  of  the  different  divisions, 
asked  for  those  large  consolidated  engines,  weighing  very  heavy, 
one  weighing  nearly  ninety  thousand  (90,000)  pounds.  Mr. 
Thomson  objected  to  allowing  such  heavy  engines  to  go  on  the 
road ;  but  one  of  the  Vice-Presidents  insisted  upon  it,  and  Mr. 
Thomson  delegated  me  to  examine  into  the  matter,  and  report 
about  those  engines.  I  did  not  want  to  go  and  look  at  the 
engines,  and  give  a  verbal  report,  and  I  proposed  to  make  a  dy¬ 
namometer,  so  that  we  could  get  figures  for  it,  and  find  out  the 
number  of  pounds  it  would  require  for  the  different  classes  of 
engines.  He  agreed  to  it,  and  I  had  the  dynamometer  built 
from  drawings  I  made  myself. 

Q,.  16.  Have  you  those  drawings  with  you? 

A.  I  have  drawings,  but  they  are  rather  imperfect.  Still  they 
will  show  the  machine,  so  that  it  could  be  understood. 

Q.  17.  After  you  made  this  dynamometer,  did  you  use  it  for 
Mr.  Thomson,  and,  if  so,  what  were  the  general  results  of  its  use  ? 

A.  We  did.  Those  large  engines  that  are  termed  the  con- 
solidated  class  of  engines,  on  the  Philadelphia  and  Erie  road. 
I  went  up  to  Renova,  where  the  shops  are,  and  there  Ave  tried 
the  experiments  on  the  three  different  classes  of  engines,  the 
passenger  four-wheel  connected  engines,  the  six-wheel  connected 
freight  engine  which  are  generally  termed  ten-wheel  engines,  and 
the  large  consolidated  freight  engines,  Avith  eight  Avheels  con¬ 
nected.  We  tried  them  around  a  heavy  curve,  near  Renova, 
and  Ave  dreAV  those  different  class  of  engines  around  the  curve 
and  the  result  Avas — I  cannot  give  the  exact  figures,  but  I  can 
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give  round  numbers  near  enough — the  passenger  four-wheel  con¬ 
nected  engine  required  twenty -four  hundred  (2400)  pounds  to 
pull  it  around  the  curve,  the  six-wheel  connected  engine  re¬ 
quired  eighteen  hundred  (1800)  pounds,  and  the  large  consoli¬ 
dated  engine  or  eight  wheels  connected  came  in  between  the  two 
and  required  nineteen  hundred  (1900)  pounds.  That  was  the 
result  of  the  trial  with  the  three  different  classes  of  engines. 

Q.  18.  The  result  of  all  that  was  that  the  larger  the  engine 
the  less  power  required  to  move  it  ? 

A.  Well,  according  to  the  construction  of  the  three  (3)  differ¬ 
ent  classes  it  did  ;  but  they  were  differently  arranged.  I  would 
also  state,  that  the  result  of  those  experiments  was,  that  the 
Pennsylvania  Railroad  Company  adopted  this  large  consoli¬ 
dated  class  of  engines  as  one  of  the  standard  freight  engines  for 
the  road. 

By  the  Master  : 

Q.  19.  What  do  you  mean  when  you  speak  of  eighteen  hun¬ 
dred  (1800)  and  nineteen  hundred  (1900)  and  two  thousand 
(2000)  pounds  power  required  to  pull  an  engine  around  a  curve; 
did  you  attach  one  engine  to  another  ? 

A.  Yes,  sir;  we  pulled  the  engine  we  experimented  with  by 
the  dynamometer  car,  and  the  dynamometer  indicated  the  num¬ 
ber  of  pounds  to  pull  the  engine  around  the  curve.  We  pulled 
those  engines  separately. 

By  Mr.  Biddle  : 

Q.  20.  Do  you  know  of  any  other  experiments  having  re¬ 
cently  been  made  at  Altoona,  by  means  of  the  dynamometer, 
with  the  swing  truck  and  the  fixed  truck  ? 

A.  I  do ;  I  witnessed  those  experiments  myself. 

Q.  21.  You  witnessed  those  which  Mr.  Cloud  spoke  of? 

A.  Ares,  sir. 

Q.  22.  Before  those  trials  were  made,  did  any  one  test  the 
spring  of  the  dynamometer? 

A.  Yes,  sir;  I  tested  it  myself,  personally,  or,  rather,  the  cor¬ 
rect  answer  would  be,  that  I  stood  by  and  inspected  while  it  was 
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tested,  and  took  the  numbers  as  they  were  given,  so  that  I  know 
they  are  correct. 

Q.  23.  Were  you  on  the  engine  during  the  several  trials, 
which  have  been  numbered  from  one  to  eight? 

A.  I  was  in  the  dynamometer  car,  of  course,  observing  the 
operation  of  the  machine  in  all  these  experiments. 

Q.  24.  (“Defendants’  Exhibit,  Diagram  Trial  No.  1,”  and 
“  No.  3,”  “with  Engine  271 and  “  Diagram  Trial  No.  6  ”  and 
“  No.  7,”  “  with  Engine  652,”  shown  witness.)  Did  you  see  those 
diagrams  made  in  the  manner  described  by  Mr.  Cloud? 

A.  I  did.  I  was  present  during  the  whole  of  those  trials. 

Q.  25.  When  the  trial  No.  1  was  made,  was  the  truck  blocked 
or  made  rigid  ? 

A.  The  truck  was  blocked. 

Q.  26.  And  trial  No.  2  was  a  repetition  of  trial  No.  1,  was 
it  not  ? 

A.  Trial  No.  2  was  a  repetition  of  the  same  engine  in  the 
same  condition. 

Q.  27.  Trial  No.  3  was  with  what? 

A.  Trial  No.  3  was  with  a  swing  truck,  the  block  being  taken 
out ;  and  trial  No.  4  was  the  same  repeated. 

Q.  28.  Now  tell  us  what  trial  No.  5,  with  engine  652,  was  ? 

A.  That  was  a  passenger  engine.  The  central  portion  of  the 
truck  was  blocked,  making  it  a  rigid  truck ;  and  the  6th  was  the 
same  repeated. 

Q.  29.  How'was  No.  7? 

A.  No.  7  was  with  the  block  removed,  making  the  truck 
swing ;  and  8  was  a  repetition  of  7. 

Q.  30.  Were  you  present,  on  the  27th  of  March  last,  at  Pied¬ 
mont,  and  also  on  the  30th  of  March,  when  the  trials  were  made 
with  engine  No.  13  of  the  Baltimore  and  Ohio  Railroad  Com¬ 
pany  ? 

A.  I  was. 

Q,.  31.  There  were  two  (2)  experiments  made  with  a  fixed 
centre  truck  or  rigid  truck,  and  two  (2)  with  the  swing  truck, 
were  there  not  ? 

A.  Yes,  sir. 
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Q,.  32.  Have  you  heard  Mr.  Cloud’s  testimony  on  that  sub¬ 
ject? 

A.  I  was  present  here  ;  yes,  sir. 

Q.  33.  Did  you  hear  it? 

A.  Yes,  sir. 

Q.  34.  Do  you  agree  with  him,  or  not,  in  his  statement  of 
facts  in  regard  to  the  value  of  the  swinging  truck,  as  compared 
with  the  fixed  truck  ? 

(Objected  to.  Objection  sustained.) 

Q.  35.  Do  you  know  what  the  grades  on  the  Pennsylvania 
Railroad  are  between  mile-posts  240  and  243  ? 

A.  No,  sir ;  I  do  not,  any  more  than  what  I  see  on  the  papers 
here. 

Q,.  36.  Do  you  know  where  what  is  called  the  Horseshoe 
Curve  is  ? 

A.  I  do,  very  well. 

Q.  37.  Please  state  where  it  is  ? 

A.  It  is  between  the  fifth  and  sixth  mile-posts,  west  from 
Altoona.  I  think  it  comes  in  between  these  two  (2)  miles.  I  can¬ 
not  give  you  the  exact  number  on  the  posts  from  Philadelphia, 
but  I  think  it  is  between  five  (5)  and  six  (6)  miles  from  Altoona, 
west. 

Q.  38.  And  about  what  length  or  distance  does  that  Horse¬ 
shoe  Curve  embrace  ? 

A.  I  think  it  occupies,  going  west,  somewhere  about  half  a 
mile;  I  should  judge  about  that. 

Q.  39.  Do  you  know  what  the  curvature  of  the  road  is  which 
includes  the  Horseshoe  Curve,  and  two  miles  east  and  one  mile 
west  of  it? 

A.  No,  sir ;  I  do  not.  I  know  there  is  a  series  of  curves  there  ; 
but  what  the  curvature  is  I  do  not  know. 

Q.  40.  Do  you  know  how  those  curves  compai'e  with  the  curves 
on  the  rest  of  the  line  between  Philadelphia  and  Pittsburgh? 

A.  I  think  the  heaviest  curves  on  the  road  are  there,  and  I  think 
the  Horseshoe  Curve  is  the  heaviest  curve  on  the  road.  At 
least  I  only  know  it  in  this  way,  when  I  was  on  the  Fort  Wayne 
road  I  had  occasion  to  make  inquiry  of  the  heaviest  curves  on 
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the  Pennsylvania  road,  on  account  of  cars  which  we  were  build¬ 
ing  which  were  to  run  over  the  Pennsylvania  road,  and  the 
answer  that  was  sent  back  to  me  was  that  this  Horseshoe  Curve 
was  the  shortest  curve  on  the  road,  and  that  it  was  six  hundred 
(600)  feet  radius.  That  is  the  way  I  know. 

Q.  41.  Did  you  take  the  result  of  trial  No.  1,  referred  to  by 
Mr.  Cloud  ? 

A.  No,  sir;  I  had  nothing  to  do  with  the  figuring  whatever. 
I  only  witnessed  the  experiments,  and  know  they  were  correct. 
The  figuring  Mr.  Cloud  has  done  altogether. 

Q.  42.  (“  Defendants’  Exhibit,  Diagram  Scale,”  shown  wit- 
ness.)  Have  you  used  that  scale  for  the  purpose  of  testing  the 
power  expended  in  driving  the  engine  in  any  of  these  trials? 

A.  This  scale  is  made  for  the  express  purpose  of  measuring  the 
number  of  pounds  that  the  dynamometer  indicates  on  these  dia¬ 
grams.  That  is  a  scale  made  for  that  purpose. 

Q.  43.  Who  made  that  scale  ? 

A.  I  made  it  myself. 

Q,.  44.  Have  you  used  that  scale  for  the  purpose  of  ascertain¬ 
ing  the  power  expended  in  any  of  these  trials,  Nos.  1  to  8  ? 

A.  No,  sir ;  I  have  not. 

Q.  45.  Can  you  do  it,  so  as  to  give  the  result  at  once? 

A.  I  can  by  laying  this  rule  on  the  diagram  and  taking  the 
average  of  the  vibrations  of  the  pencil,  and  judge  from  that. 

Q.  46.  And  the  result  would  be  the  number  of  pounds,  accord¬ 
ing  to  the  measurement  on  the  scale? 

A.  Yes,  sir. 

Q.  47.  Will  you  take  one  of  those  diagrams  and  apply  that 
scale  and  give  us  the  number;  give  us,  for  instance,  the  number 
of  pounds  as  indicated  by  the  dynamometer  on  trial  number 
one,  with  engine  271,  Avliere  the  diagram  is  marked  with  the 
figures  111? 

A.  I  would  say  that  the  average  would  be  twenty-seven  hun¬ 
dred  (2700)  pounds  at  that  point. 

Q.  48.  Now  give  us  the  number  of  pounds,  where  the  dia¬ 
gram  is  marked  “  112?” 
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A.  At  the  112th  mile-post,  it  would  be  twenty -nine  hundred 
(2900)  pounds. 

Q.  49.  What  would  it  be  at  the  113th  mile-post,  or  near  that? 

A.  That  would  be  twenty-four  hundred  and  fifty  (2450) 
pounds. 

Q.  50.  And  at  the  114th  mile-post. 

A.  That  would  be  twenty-eight  hundred  (2800)  pounds. 

Q,.  51.  With  what  kind  of  a  truck  were  all  those  experiments 
made?  (“Defendants’  Exhibit,  Trial  No.  1,”  shown  witness.) 

A.  It  is  marked  “  fixed  truck.” 

Q.  52.  (“Defendants’  Exhibit,  Trial  No.  3,  with  Engine  271, 
with  a  Swinging  Truck  ”  shown  witness.)  Give  the  measure¬ 
ment  at  the  111th  mile-post? 

A.  Twenty-seven  hundred  (2700)  pounds. 

Q.  53.  Now  at  the  112th  mile-post? 

A.  Twenty-eight  hundred  (2800)  pounds. 

Q.  54.  Now  at  the  113th  mile-post? 

A.  That  would  be  three  thousand  (3000)  pounds. 

Q.  55.  Now  at  the  114th  mile-post? 

A.  That  would  be  twenty-eight  hundred  (2800)  pounds. 

Q.  56.  (“Defendants’  Exhibit,  Trial  No.  6,  with  Engine 
652”  shown  witness.)  Give  the  number  of  pounds  at  the  111th 
mile-post  ? 

A.  Twenty-six  hundred  (2600)  pounds. 

Q.  57.  Give  the  number  of  pounds  at  the  112th  mile-post? 

A.  Twenty-eight  hundred  (2800)  pounds. 

Q.  58.  Give  the  number  of  pounds  at  the  113th  mile-post? 

A.  Twenty-eight  hundred  (2800)  pounds. 

Q.  59.  Give  the  number  of  pounds  at  the  114th  mile-post? 

A.  Three  thousand  (3000)  pounds. 

Q.  60.  (“Defendants’  Exhibit,  Trial  No.  7,  with  Engine  652, 
with  the  Swinging  Centre  Truck,”  shown  witness.)  Give  the 
number  of  pounds  at  mile-post  111  ? 

A.  Twenty-six  hundred  (2600)  pounds. 

Q,.  61.  Give  the  number  of  pounds  at  mile-post  112? 

A.  Twenty-seven  hundred  (2700)  pounds. 

Q.  62.  Give  the  number  of  pounds  at  mile-post  113? 
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A.  Thirty-one  hundred  (3100)  pounds. 

Q.  63.  Give  the  number  of  pounds  at  mile-post  114? 

A.  Three  thousand  (3000)  pounds. 

Q.  64.  AVhat  results  did  you  get  with  trials  No.  1  and  2,  or 
with  the  truck  rigid  ? 

(Objected  to.) 

The  Master:  The  witness  can  answer  the  question,  as  far  as 
any  result  which  he  may  have  personally  observed  is  concerned. 

The  Witness:  As  I  said  before,  I  have  not  examined  any¬ 
thing  on  these  diagrams,  any  further  than  what  I  have  just  now 
measured  by  the  rule,  and  I  do  not  know  anything  about  the 
calculation  by  Air.  Cloud.  Therefore  I  am  unable  to  answer 
that  in  any  other  way. 

By  Mr.  Biddle  : 

Q.  65.  Did  you  observe  the  indicator  or  dial,  that  is  con¬ 
nected  with  the  dynamometer? 

A.  I  did. 

Q,.  66.  Describe  the  indicator  or  dial  attached  to  the  dyna¬ 
mometer  ? 

A.  There  is  an  indicator  that  is  intended  for  observation.  On 
this  dial  plate,  there  are  a  number  of  pounds  marked,  and 
the  indicator,  as  the  car  moves,  moves  around  back  and  forth, 
and  you  can  tell  by  observation  the  number  of  pounds  you  are 
pushing;  but  the  vibrations  are  so  great  that  you  cannot  get  it 
accurately. 

Q.  67.  Did  your  observation  of  the  indicator  correspond  with 
the  results  which  Mr.  Cloud  reached  ? 

(Objected  to.  Objection  sustained.) 

Q,.  68.  What  was  the  result  of  your  observations  of  the  indi¬ 
cator  ? 

A.  Any  observation  that  I  made  during  the  experiments  was 
only  for  a  short  time,  as  my  attention  was  called  to  other  parts 
of  the  experiments ;  but,  so  far  as  the  indications  of  the  pointer 
are  concerned,  they  must  tally  with  the  diagram  shown  here,  be¬ 
cause  they  work  precisely  alike,  and  the  indications  of  the  one 
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must  be  the  same  as  the  other.  Any  observations  made  on  the 
indicator  during  our  experiment  were  but  a  short  time,  because 
I  was  looking  out  examining  the  mile-posts,  and  the  condition 
of  the  engine  when  we  were  trying  those  experiments;  but  the 
result  of  the  poiuter,  and  the  diagram  made  must  agree,  for  they 
work  exactly  the  same. 

Q.  69.  Do  you  know  the  percentage  of  difference  between  the 
two  (2)  sets  of  trials,  No.  1  and  2  in  one  set,  and  No.  3  and  4 
in  the  other  set,  and,  if  so,  state  it  ? 

A.  I  only  know  from  being  informed  by  Mr.  Cloud  what  the 
result  was. 

Q.  70.  At  what  rate  of  speed  was  trial  No.  1  made? 

A.  I  do  not  know  what  the  rate  of  speed  was,  but  this  I  do 
know,  that  the  return  made  here  by  Mr.  Strattan  is  correct.  I 
know  that  the  return  made  by  Mr.  Strattan  here  is  correct,  be¬ 
cause  I  kept  the  time  at  the  same  time  with  him,  and  we  com¬ 
pared  at  the  end  of  each  expei’iment.  I  made  a  rough  note  of 
it,  and  have  not  written  it  out  since ;  but  I  can  say  positively, 
that  the  paper  he  returned  is  correct,  because  I  kept  it  myself. 

Q.  71.  As  to  the  rate  of  speed  of  trial  No.  2,  do  you  make 
the  same  answer  ? 

A.  I  make  the  same  answer. 

Q.  72.  And  do  you  make  the  same  answer  as  to  trial  No.  3? 

A.  The  same  answer. 

Q.  73.  And  do  you  make  the  same  answer  to  trial  No.  4? 

A.  The  same  answer. 

Q.  74.  Do  you  make  the  same  answer  as  to  the  rate  of  speed 
of  the  trials  numbered  5,  6,  7,  and  8  ? 

A.  I  can  only  return  the  same  answer. 

Q.  75.  And  your  answer  is  that  what  Mr.  Stratton  returned 
is  correct  ? 

A.  That  I  know  because  I  examined  it  afterward  and  com¬ 
pared  it.  I  made  a  rough  note  of  it  at  the  time  it  was  made ; 
but  I  have  not  copied  it  since. 

Q.  76.  What  was  the  condition  of  engine  No.  652  on  this 
first  trial,  or  trial  No.  5  ? 

A.  The  swing  truck  was  blocked  to  make  a  rigid  truck. 
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Q.  77.  And  No.  6 ;  was  that  also  the  same? 

A.  No.  6  wras  the  same;  the  experiment  was  repeated  under 
the  same  circumstances. 

Q,.  78.  Did  you  examine  those  blockings? 

A.  I  did;  I  examined  the  blockings  when  the  block  was  first 
put  in,  when  it  was  first  blocked.  I  examined  it  to  see  that  it 
was  correctly  done,  and  whether  it  was  kept  in  the  centre  and 
the  blocking  was  screwed  tight — which  it  was.  Then,  at  the 
end  of  the  experiment,  I  examined  it  to  see  if  the  blocking  was 
screwed  tight  still,  which  it  was,  and  perfectly  solid,  so  that  the 
operation  of  the  truck  during  the  experiment  was  the  same  as  a 
rigid  frame  truck. 

Q.  79.  In  trial  No.  7,  how  was  the  truck? 

A.  The  blocks  in  the  truck  were  removed,  making  a  swing 
centre  truck. 

Q.  80.  And  in  No.  8  ? 

A.  And  No.  8  was  the  same  experiment  repeated. 

Q.  81.  Do  you  know  what  the  wheel  base  of  engine  652  is? 

A.  I  do  not ;  I  did  not  measure  it. 

Q.  82.  Did  you  know  how  the  base  of  that  engine  compares 
with  the  defendants’  other  exhibits? 

(Objected  to.  Objection  overruled.) 

A.  They  have  other  engines  with  a  shorter  distance  between 
centre  and  centre  of  the  driving  wheels,  but  how  much  I  cannot 
say ;  and  I  would  further  add  that  I  know  the  tracings  on 
“Defendants’  Exhibit,  Engine  652,”  must  be  correct,  and  that 
the  tracings  on  “  Defendants’  Exhibit,  Engine  271,”  must  be 
correct,  because  they  are  taken  from  the  records. 

Q.  83.  Do  you  know  of  any  engine  owned  or  operated  by  the 
defendants,  having  a  greater  wheel  base  of  drivers  than  engine 
652? 

A.  No,  sir;  not  between  the  two  driving  wheels.  They  have 
no  engine  with  any  greater  distance  than  that  which  is  given 
there  as  one  hundred  and  two  (102)  inches  between  the  centres 
of  the  driving  axles. 

Q.  84.  Were  you  present  at  the  experiments  at  Piedmont  re¬ 
ferred  to  by  Mr.  Cloud  ? 
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A.  I  was, 

Q.  85.  On  both  occasions'? 

A.  On  both  occasions. 

Q.  86.  How  was  the  first  trial  at  Piedmont  conducted,  with 
a  fixed  or  swinging  centre  truck — that  is,  the  one  on  the  27th 
of  March  ? 

A.  It  was  a  solid  truck  frame,  a  rigid  truck  frame,  with  four 
blind  tires,  or,  in  other  words,  there  were  only  flanges  on  the 
hind  drivers  with  six  (6)  driving  wheels. 

Q.  87.  Like  “Defendants’  Exhibit,  Engine  Xo.  13?” 

A.  Yes,  sir;  that  is  it, 

Q.  88.  How  many  trials  were  made  with  a  fixed  truck  on 
that  occasion  ? 

A.  Two  (2)  trials. 

Q.  89.  At  what  rate  of  speed  was  the  first  trial  made  ? 

A.  The  time  I  cannot  give  correctly,  for  my  attention  was 
called  to  other  things,  so  that  I  did  not  get  the  correct  time  of 
those  two  experiments.  The  time  was  taken  by  other  parties. 
Mr.  Harrison  took  it,  and  from  the  fact  that  I  knew  that  Mr. 
Harrison  was  taking  it,  I  neglected  it  at  the  time. 

Q.  90.  As  to  the  second  trial  on  that  day,  what  was  the  rate 
of  speed? 

A.  The  rate  of  speed  I  could  not  say  was  correct,  I  have  it 
here  (referring  to  memorandum),  but  I  cannot  say  it  is  correct. 

Q.  91.  Under  what  conditions  was  the  first  trial  made  on  the 
30th  of  March  ? 

A.  I  have  not  noted  how  the  truck  was,  but  my  recollection 
is  that  the  trial  was  made  with  a  solid  frame  truck.  I  see  I 
have  not  noted  it  on  the  experiment,  but  that  is  my  recollection 
of  it. 

Q.  92.  Do  you  know  with  what  rate  of  speed  that  first  trial 
on  the  30th  of  March  was  made? 

A.  Xo,  sir;  I  have  the  time  here  on  my  memorandum,  but  I 
would  not  like  to  give  it  as  correct. 

Q.  93.  Mas  there  any  other  trial  on  that  day,  the  30th  of 
March  ? 

A.  Yes,  sir;  there  were  two  (2)  trials  with  the  same  engine. 
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Q.  94.  Was  the  second  trial  made  under  the  same  or  different 
conditions,  on  that  day  ? 

A.  I  think  they  were  under  the  same  conditions. 

Q.  95.  Do  you  mean  to  say  that  both  the  experiments  that 
were  made,  on  the  27th  of  March  and  on  the  30th  of  March, 
were  made  with  fixed  trucks? 

A.  The  trial  on  the  27th  of  March  was  made  with  a  fixed 
truck.  On  the  30th  of  March,  I  see  I  have  not  marked  it  down, 
and  I  cannot  recollect  it,  but  my  impression  is  that  it  was  a  fixed 
truck ;  my  recollection  is  that  it  was  a  fixed  truck. 

Q.  96.  But,  of  the  trial  on  the  27th,  you  speak  from  a  note 
made  at  the  time  in  regard  to  the  condition  of  the  truck? 

A.  Yes,  sir  ;  the  reason  why  I  think  so  is,  that  the  first  trial 
was  made  on  the  27th,  and  we  did  not  suppose  it  was  a  perfect 
trial.  The  condition  of  the  rail  was  not  as  good  as  we  supposed 
it  ought  to  be  to  give  it  a  fair  trial,  and  we  insisted  upon  trying 
it  over  again,  and  went  up  on  the  30th  for  the  purpose  of  trying 
that  experiment  over  again.  So  that  my  recollection  of  it  is 
that  it  was  a  fixed  truck  under  the  engine  on  the  first  trial. 

Q,.  97.  Do  you  know  what  the  grade  on  the  Baltimore  and 
Ohio  Railroad  is,  at  Piedmont,  where  these  trials  were  made  ? 

A.  I  do  not  of  my  own  personal  knowledge. 

Q.  98.  Are  those  grades  light  or  heavy  ? 

A.  They  are  heavy  grades — the  commencement  of  the  ascent 
of  the  mountain.  The  mountain  grades  commence  at  Piedmont, 
going  west,  and  are  heavy  grades. 

Q.  99.  Do  you  know  what  the  curve  of  the  road  is,  at  Pied¬ 
mont,  where  the  experiments  were  made? 

A.  No,  sir;  I  do  not,  any  more  than  I  can  judge  by  observa¬ 
tion.  The  curves  were  pretty  heavy,  but  what  their  curvature 
was  I  do  not  know — I  mean  sharp  curves. 

Q.  100.  Were  the  grades  at  Piedmont,  where  these  experi¬ 
ments  were  made,  heavier  than  the  grades  at  Altoona,  where  the 
other  trials  were  made  ? 

A.  I  could  not  say ;  I  do  not  know. 

Adjourned  until  Friday,  May  5th,  1876,  at  10  o’clock  a.m. 
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Philadelphia,  Friday,  May  5th,  1876. 

Parties  met,  pursuant  to  adjournment,  at  the  office  of  the  Mas¬ 
ter,  Robert  N.  Willson,  Esq.,  No.  216  South  Fourth  street,  at 
11  A.M. 

Present :  S.  S.  Hollingsworth,  Esq.,  H.  B.  Renwick,  Esq., 
for  complainants ;  Chapman  Biddle,  Esq.,  and  S.  M.  Whipple, 
Esq.,  for  defendants. 

The  counsel  for  the  defendants  invited  the  counsel  for  the 
complainants,  and  Messrs.  Renwick  &  Moore,  and  the  Master  to 
be  present  at  Altoona,  on  the  19th  of  May,  to  witness  certain 
trials  with  locomotive  engines  with  the  swing  and  fixed  trucks 
attached  to,  a  dynamometer  car,  up  the  grade  from  Altoona  to 
the  end  of  the  Horseshoe  Curve,  near  the  111th  mile-post,  east 
from  Pittsburg. 

Adjourned  to  meet  at  the  call  of  the  Master. 


Philadelphia,  Tuesday,  June  6th,  1876. 

Parties  met  at  the  call  of  the  Master,  at  his  office,  No.  216 
South  Fourth  street,  at  3.30  p.m. 

Present:  S.  S.  Hollingsworth,  Esq.,  H.  B.  Renwick,  Esq., 
for  complainants;  Chapman  Biddle,  Esq.,  and  S.  M.  Whipple, 
Esq.,  for  defendants. 

Examination  of  Isaac  Dripps,  Resumed. 

The  Witness:  Before  the  examination  commences  this  after¬ 
noon,  I  would  like  to  correct  some  of  my  answers  made  at  the 
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previous  examination.  In  answer  to  Question  86,  which  was : 
“  How  was  the  first,  trial  at  Piedmont  conducted,  with  a  fixed  or 
a  swing  centre  truck,  on  the  27th  of  March?”  I  answered  in¬ 
correctly.  I  will  say  that  on  the  27th  of  March  we  tried  experi¬ 
ments  with  both  the  rigid  and  swing  centre  trucks  on  engine  No. 
13  of  the  Baltimore  and  Ohio  Railroad,  the  same  engine  that  is 
named  in  the  defendants’  exhibit.  The  first  trials  were  with  a 
rigid  truck,  but  we  did  not  take  account  of  them,  as  we  con¬ 
sidered  them  defective.  The  only  trial  that  was  taken  account 
of  was  the  last  trial  with  a  swing  truck.  We  concluded  the  trial 
on  the  27th.  On  the  30th  we  went  to  Piedmont,  and  made  an¬ 
other  trial  with  the  same  engine  with  a  rigid  truck. 

I  would  also  state,  that  in  the  trial  on  the  30th  of  March, 
with  a  rigid  truck,  there  were  no  flanges  on  the  four  front  driving- 
wheels.  There  was  only  a  flange  on  the  tix'e  of  the  back  driving- 
wheels. 

I  believe  that  is  all  I  have  to  say  about  that. 

By  Mr.  Biddle: 

Question  101.  Was  there  a  diagram  taken  on  the  first  and 
second  trials  of  engine  No.  13  of  the  Baltimore  and  Ohio  Rail¬ 
road  Company,  on  the  27th  of  March  last,  with  a  swing  centre 
truck. 

Answer.  There  was. 

Q.  102.  What  was  the  average  push  in  each  case  as  shown  by 
diagram  marked:  “Experiment  No.  5,  Engine  No.  13,  B.  & 
O.  R.  R.,  Swing  Truck  Piedmont,  3-27-76,  slow  speed.”  Have 
you  worked  this  out  ? 

A.  I  have  worked  two  of  them  that  I  know  to  be  correct. 
The  other  two  were  so  imperfect  that  I  did  not  work  them  out. 
I  think  that  is  one  that  I  could  not  decipher. 

Q.  103.  Did  you  work  out  Experiment  No.  6,  also  on  the  27th 
of  March  ? 

A.  Yes,  sir;  I  think  I  did. 

Q.  101.  Be  kind  enough  to  answer  the  question  as  to  No.  6? 

A.  As  to  No.  6, 1  examined  the  diagram  and  found  that  the 
average  pull  there  amounted  to  twenty-six  hundred  and  thirty- 
four  (2631)  pounds. 
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Q.  105.  Was  there  not  another  diagram  that  you  examined? 

A.  There  was. 

Q.  106.  What  was  that  other  diagram  that  you  examined  ? 

A.  It  must  have  been  one  on  the  30th,  either  No.  1  or  No.  2, — 
I  was  mistaken  about  that.  I  say  now  that  I  examined  both 
Experiments  Nos.  1  and  2,  made  on  the  30th  of  March,  1876. 

Mr.  Biddle  :  We  offer  in  evidence  these  diagrams  which  the 
witness  says  he  has  examined. 

The  Witness:  I  wish  to  correct  my  answers.  I  find  there 
have  been  two  which  I  examined,  namely,  Nos.  1  and  2,  on  the 
30th  of  March.  I  have  not  examined  5  and  6.  The  reason  why 
I  know  that  I  have  examined  Nos.  1  and  2  is  because  I  find  the 
division  marks  which  I  made,  on  the  diagrams  of  Nos.  1  and  2. 
I  am  certain  that  those  are  the  two. 

(The  diagrams  offered  in  evidence  by  Mr.  Biddle,  marked  : 
“Defendants’  Exhibit,  Experiment  No.  1,  Engine  No.  13,  B.  A 
O.  R.  R.,  Rigid  Truck  Piedmont,  3-30-76,  slow  speed.  Robert 
N.  Willson,  Master. 

“Defendants’  Exhibit,  Experiment  No.  2,  Engine  No.  13,  B. 
&  O.  R.  R.,  Rigid  Truck  Piedmont,  3-30-76,  fast  speed.  Robert 
N.  Willson,  Master.”) 

By  Mr.  Biddle  : 

Q.  107.  What  was  the  average  pull  in  each  case  as  shown  by 
Diagrams  Nos.  1  and  2  ? 

A.  No.  1  was  twenty-five  hundred  (2500)  pounds,  and  No.  2 
was  twenty-four  hundred  and  eighty-six  (2486)  pounds.  They 
were  both  with  a  rigid  truck.  I  wish  to  withdraw  my  answer 
relative  to  Experiment  No.  6.  The  pounds  given  are  correct,  as 
stated  by  the  diagram,  but  I  did  not  examine  Diagram  No.  6. 

By  the  Master  : 

Q.  108.  What  do  you  mean  by  that  ?  You  say  that  the  pounds 
given  are  correct,  but  that  you  did  not  examine  the  diagram  ? 

A.  Well,  that  comes  in  this  way:  I  was  under  the  impression 
that  I  had  examined  Diagram  No.  6,  as  I  so  stated.  I  was 
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asked  what  power  Diagram  No.  6  had,  and  I  gave  it,  but  I  did 
not  examine  No.  6. 

Q.  109.  Do  you  mean  that  you  gave  it  from  a  calculation 
made  by  somebody  else  and  reported  to  you,  or  how  do  you  mean 
that  you  got  at  it  ? 

A.  It  was  a  calculation  made  by  Mr.  Cloud. 

Q.  110.  Then  you  speak  of  it  as  correct  because  you  have 
confidence  in  Mr.  Cloud’s  calculation? 

A.  Yes,  sir;  I  believed  it  to  be  correct. 

By  Mr.  Biddle  : 

Q.  111.  Have  you,  since  you  were  here  before,  examined  the 
diagram:  “Defendants’  Exhibit,  Diagram  Trial  No.  1,  Engine 
271,  Fixed  Centre;  Diagram  Trial  No.  3,  Engine  No.  271, 
Swing  Centre ;  Diagram  Trial  No.  6,  Engine  652,  Fixed  Centre ; 
Diagram  Trial  No.  7,  Engine  652,  Swing  Centre  ?” 

A.  I  have  examined  the  whole  of  them,  the  whole  eight. 

Q.  112.  Did  you  examine  also  four  other  diagrams:  “  Ex¬ 
periment  No.  2,  with  Engine  271,  with  Rigid  Truck,  April  14th, 
1876,  fast  speed,”  and  “Experiment  No.  4,  with  the  same  en¬ 
gine,  Swing  Truck,  same  time,  fast  speed.”  Also,  “  Experiment 
No.  5,  with  Engine  No.  652,  Rigid  Truck,  Altoona,  14th  of  April, 
1876,”  and  “  Experiment  No.  8,  with  Engine  652,  Swing  Truck, 
Altoona,  14th  of  April,  1876,  fast  speed?” 

A.  I  did. 

Mi:.  Biddle:  I  offer  in  evidence: 

“  Defendants’  Exhibit,  Diagram  Trial  No.  5,  Engine  652, 
Fixed  Centre  Truck.  Robert  N.  Willson,  Master.” 

“Defendants’  Exhibit,  Diagram  Trial  No.  8,  Engine  652, 
Swing  Centre  Truck.  Robert  N.  Willson,  Master.” 

By  Mr.  Biddle  : 

Q.  113.  What  was  the  average  push  of  engine  271  on  the  first 
trial  and  on  the  second  ? 

A.  The  average  for  trial  No.  1  was  twenty -seven  hundred  and 
thirteen  (2713)  pounds  ;  for  trial  No.  2  it  was  twenty-eight  hun¬ 
dred  and  twenty-seven  (2827)  pounds. 
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Q.  114.  What  was  the  average  of  those  two  trials  with  the 
rigid  truck  ? 

A.  It  was  twenty-seven  hundred  and  seventy  (2770)  pounds. 

Q.  115.  What  was  the  average  push  of  the  same  engine  on  the 
first  and  second  trials  with  the  swing  truck  ? 

A.  It  was  twenty-seven  hundred  and  ninety-eight  (2798) 
pounds,  with  trial  No.  5,  or  the  first  trial  with  the  swing  truck. 

Q.  116.  What  was  the  other  trial? 

A.  Trial  No.  6,  or  the  second  trial  with  the  swing  truck,  was 
twenty-eight  hundred  and  forty-two  (2842)  pounds. 

Q.  117.  What  was  the  average  of  those  two  trials  ? 

A.  Twenty-eight  hundred  and  twenty  (2820)  pounds. 

Q.  118.  What  was  the  average  push  on  engine  652  on  its 
first  trial,  and  what  was  its  average  push  on  this  second  trial, 
both  being  with  a  rigid  truck  ? 

A.  The  first  trial  was  twenty-nine  hundred  and  eighteen 
(2918)  pounds;  the  second  trial  was  twenty-eight  hundred  (2800) 
pounds. 

Q,.  119.  What  was  the  average  then  of  those  two  trials? 

A.  The  average  was  twenty-eight  hundred  and  fifty-nine 
(2859)  pounds. 

Q.  120.  What  was  the  average  push  of  engine  652  on  the 
first  trial  with  the  swing  truck  or  trial  No.  7,  and  the  second 
trial  or  trial  No.  8  ? 

A.  The  first  trial  No.  7  with  the  swing  truck  was  twenty-eight 
hundred  and  twenty  (2820)  pounds;  the  second  trial  No.  8  with 
the  swing  truck  was  twenty-eight  hundred  and  fifty  (2850) 
pounds. 

Q.  121.  What  was  the  average  of  those  two  trials? 

A.  Twenty-eight  hundred  and  thirty-five  (2835)  pounds. 

Q.  122.  Since  the  adjournment,  on  the  5th  of  May  last,  have 
you  witnessed  any  further  experiments  with  engines  271  and 
652  at  Altoona  on  the  19th  and  20th  days  of  May? 

A.  I  have. 

Q,.  123.  Will  you  please  describe  these  experiments,  giving 
their  order  and  the  conditions  under  which  they  were  made? 

A.  AVe  commenced  the  experiments  with  engine  271,  having 
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the  main  connecting  rods  taken  off,  and  being  pushed  ahead  of 
the  dynamometer  car.  The  first  trial  was  made  with  a  swing 
truck  with  tender  attached.  We  ran  the  usual  course  from  mile¬ 
post  240  to  mile-post  243  from  Philadelphia. 

Q.  124.  Does  that  include  the  Horseshoe  Curve? 

A.  It  includes  the  Horseshoe  Curve.  The  second  trial  was 
made  with  the  same  engine  with  a  swing  truck  without  tender( 
and  we  ran  over  the  same  course.  The  third  trial  was  made 
with  the  same  engine  with  the  swing  truck  blocked  to  represent 
a  rigid  truck  without  tender.  The  fourth  trial  wras  with  the 
same  engine  swing  truck  blocked  with  tender. 

Q.  125.  On  what  day  was  that  done? 

A.  That  was  done  on  the  19th  of  May. 

Q.  126.  Were  these  diagrams  taken  ? 

A.  There  was  a  diagram  taken  of  each  trial  that  day.  We 
concluded  four  trials  with  engine  271  that  day. 

Q.  127.  What  was  done  on  the  succeeding  day  and  with  what 
engine? 

A.  On  May  20th  we  commenced  with  passenger  engine  652. 
We  took  the  main  connecting  rods  off  the  engine,  the  same  as 
with  engine  271.  The  engine  being  pushed  ahead  of  the  dy¬ 
namometer  car,  trial  No.  1  was  made  with  the  swing  truck  with 
tender;  it  ran  the  usual  course  around  the  Horseshoe  Curve.  For 
experiment  No.  IT  we  made  a  short  trial  between  mile-post  242 
and  243,  including  the  Horseshoe  Curve,  having  the  swing  truck 
with  tender.  For  trial  No.  2  we  used  the  swing  truck  without 
tender,  and  ran  over  the  full  course  from  mile-post  240  to  mile¬ 
post  243.  For  trial  No.  3  we  used  the  same  engine,  with  the 
swing  truck  blocked  to  represent  a  rigid  truck,  with  tender,  and 
ran  over  the  same  course.  For  trial  No.  4  we  used  the  same 
engine,  with  a  swing  truck  blocked  with  tender.  Trial  No.  4J 
was  made  between  mile-posts  242  and  243,  making  one  mile 
trial,  including  the  Horseshoe  Curve,  with  the  swing  centre 
blocked,  with  tender. 

Q.  128.  Does  that  include  all  the  trials? 

A.  That  includes  all  the  trials  that  were  made  at  that  time ; 
there  was  a  diagram  taken  on  each  trial. 
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Q.  129.  Have  you  examined  the  two  diagrams  marked :  “  De¬ 
fendants’  Exhibit,  Swing  Centre  Truck,  Horseshoe  Curve,”  and 
“  Defendants’  Exhibit,  Fixed  Centre  Truck,  Horseshoe  Curve,” 
which  you  have  designated  as  trials  No.  If  and  4J? 

A.  I  have  examined  them. 

Q.  130.  What  is  the  result  of  your  examination  of  those  two 
diagrams  with  engine  652,  around  the  Horseshoe  Curve,  with 
swing  centre  and  fixed  trucks ;  give  the  average  push  first  of  the 
swing  truck? 

A.  Trial  No.  1 J  with  the  swing  truck  was  twenty-six  hundred 
and  eighty  (2680)  pounds. 

Q.  131.  What  was  it  with  a  rigid  truck? 

A.  With  the  rigid  truck  trial  No.  4J  was  twenty-six  hundred 
and  fifty-six  (2656)  pounds. 

Q.  132.  Which  was  a  difference  of — 

A.  Making  a  difference  of  twenty-four  pounds  in  favor  of  the 
rigid  truck. 

Q.  133.  Who  were  present  on  the  19th  of  May  at  Altoona 
when  the  experiments  of  which  you  have  spoken  were  con¬ 
ducted  ? 

A.  There  were  present  Mr.  Hollingsworth ;  Mr.  Moore ;  Mr. 
Strattan  ;  Mr.  Cloud ;  Mr.  Willson,  the  Master ;  Mr.  Whipple  ; 
Mr.  Biddle  ;  and  myself. 

Q.  134.  Were  those  gentlemen  on  board  the  dynamometer 
car  during  the  experiments  on  the  19th  of  May,  or  some  of 
them  ? 

A.  They  were  all  on  the  dynamometer  car  during  some  of  the 
experiments  on  that  day.  I  could  not  think  that  they  were  on 
all  of  them. 

Mr.  Biddle  :  I  offer  in  evidence : 

“  Defendants’  Exhibit,  Diagram  Swing  Centre  Truck,  Horseshoe 
Curve.  Robert  N.  Willson,  Master.” 

“  Defendants’  Exhibit,  Diagram  Fixed  Centre  Truck,  Horse¬ 
shoe  Curve.  Robert  N.  Willson,  Master.” 

It  is  agreed  that  the  following  paper,  prepared  by  Mr.  Strattan, 
shall  be  offered  in  evidence  as  though  testified  to  by  Mr.  Strattan. 


102 


TESTIMONY  OF  ISAAC  TRIPPS, 


Experiments  made  May  19 th  and  20th,  1876,  with  Dynamometer 
Car  No.  2946,  and  Engines  Nos.  272  and  652,  pushing  them 
up  grade  from  Altoona  to  111  th  mile-post,  using  Engine  No. 
149  for  pusher. 


ENGINE  No.  271. 

ENGINE  No.  052. 

Swing  Truck  free. 

Swing  Truck  bl’kd. 

Swing  Truck  free. 

Swing  Tr'k  hik’d 

Culvert,  .  .  . 

1st  Trip 
Engine 
and 

Tender. 
10-  9-30 

2d  Trip. 
Engine 
alone. 

11-55-00 

3d  Trip. 
Engine 
alone. 

3-19-50 

4th  Trip 
Engine 
and 

Tender. 

5-20-40 

1st  Trip 
Engine 
and 

Tender. 
10-  0-00 

2d  Trip. 
Engine 
alone. 

11-35-30 

3d  Trip. 
Engine 
alone. 

3-20—45 

4th  Trip 
Engine 
and 

Tender. 

4-13-45 

114th  mile-post, 

10-15-00 

11-59-55 

3-25-30 

5-33-20 

10-  7-10 

11-41-27 

3-27-12 

4-20-20 

113th  mile-post, 

10-17-20 

12-  2-10 

3-27-55 

5-35-50 

10-  9-42 

11-43-18 

3-29-05 

4-22-18 

112th  mile-post, 

10-19-48 

/ 12-  4-25 
\  12-10-10 

f 3-30-15 
\  3-47-20 

5-38-15 

10-11-41 

f 11-45-00 
1 11-57-10 

3-30-55 

4-24-15 

Ulth  mile-post, 

10-22-20 

12-12-10 

3-49-40 

5-40-40 

10-13-43 

11-59-  5 

3-32-35 

4-26-30 

Ran  3  miles  in 

7m.  20s. 

6m.  30s. 

7m.  5s. 

7m.  20s. 

6m.  3s. 

5m.  28s. 

5m.  23s. 

6  m.  10s. 

Miles  per  hour, 

24.5 

27.6 

25.4 

24.5 

29.7 

33.7 

33.4 

29.1 

Where  figures  in  brackets  occur,  there  was  a  stop  in  the  run, 
and  both  stopping  and  starting  time  are  written. 

After  the  first  trip  with  engine  652,  a  run  was  made  of  one 
mile,  from  112th  to  111th  mile-post,  in  two  minutes  and  two 
seconds,  as  the  engine  was,  with  swing  truck  free ;  and  after  the 
fourth  run,  the  same  mile  was  run  in  one  minute  and  fifty-eight 
seconds,  with  the  swing  truck  blocked. 

G.  W.  Strattan. 

Adjourned  until  to-morrow,  Wednesday,  June  7th,  1876,  at 
10  A.M. 


Philadelphia,  Wednesday,  June  7th,  1876. 

Parties  met,  pursuant  to  adjournment,  at  the  office  of  the 
Master,  Robert  N.  Willson,  Esq.,  No.  216  South  Fourth  street, 
at  10  a.m.  Present:  S.  S.  Hollingsworth,  Esq.,  H.  B.  Ben- 
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wick,  Esq.,  for  complainants ;  Chapman  Biddle,  Esq.,  and  S.  M. 
Whipple,  Esq.,  for  defendant. 

Isaac  DpvIpps  cross-examined. 

By  Mr.  Hollingsworth  : 

f  Question  135.  Did  you  work  out  yourself  all  the  results 
that  you  gave  us  of  diagrams  Nos.  1J  and  4J? 

Answer.  I  did  examine  them. 

f  Q.  136.  Did  you  work  them  out  entirely  yourself? 

A.  I  did. 

t  Q.  137.  Did  anybody  else  work  them  out? 

A.  I  think  Mr.  Cloud  worked  them  out  afterwards;  either 
afterwards  or  before. 

f  Q.  138.  Was  your  work  in  connection  with  Mr.  Cloud,  in 
any  way? 

A.  We  were  in  connection  simply,  and  worked  out  afterwards. 
Our  calculations  I  think  agreed. 

t  Q.  139.  They  were  not  made  together? 

A.  No,  sir;  made  at  separate  times. 

t  Q.  140.  They  were  made  at  separate  times,  and  were  en¬ 
tirely  distinct,  were  they  ? 

A.  Yes,  sir. 

f  Q.  141.  Were  the  average  lines  which  were  drawn  through 
those  diagrams,  from  which  the  calculation  was  made,  made  at 
different  times  and  distinctly  ? 

A.  Let  me  understand  what  lines  you  are  alluding  to.  I  did 
not  make  that  irregular  longitudinal  line. 

f  Q.  142.  You  did  not  make  this  average  line? 

A.  No,  sir;  I  did  not  make  the  average  line  on  either  of 
those  diagrams. 

f  Q.  143.  Did  you  make  any  average  line  ? 

A.  I  made  those  longitudinal  lines  which  you  see  there  for 
the  purpose  of  enabling  me  to  decide  the  division  of  the  points 
here,  which  enabled  me  to  decide  the  average  of  the  whole  of  the 
longitudinal,  straight,  horizontal  lines.  The  diagram  was  orig¬ 
inally  divided  into  half-inch  divisions.  When  I  took  hold  of  it, 
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I  divided  it  into  quarter-inch  divisions.  I  divided  each  half  inch 
into  half,  making  quarter-inch  divisions.  I  indicated  the  average 
by  the  points  which  you  see  marked  on  the  diagrams.  I  would 
like  to  explain,  if  you  will  allow  me,  the  reason  why  I  made 
those  parallel  horizontal  lines  which  you  see  there ;  it  was  to 
enable  me  to  make  a  more  accurate  average  of  the  whole,  and 
then  I  divided  it  off  into  quarter  divisions,  as  you  see  there,  to 
enable  me  to  make  a  more  accurate  average  of  the  divisions, 
being  so  much  shorter  than  the  other. 

t  Q.  144.  You  do  not  know  who  made  this  line  here,  which 
I  have  called  an  average  line;  this  broken,  longitudinal  line? 

A.  I  do  not. 

t  Q.  145.  In  these  calculations  which  you  have  made  from 
various  diagrams  of  which  you  have  spoken  here,  have  you  in 
all  cases  measured  the  distance  horizontally  between  each  up¬ 
stroke  and  the  next  down-stroke  made  by  the  pencil  of  the 
dynamometer  ? 

A.  I  have. 

t  Q.  146.  Do  you  mean  to  say  that  you  have  measured  on 
every  diagram  of  which  you  have  spoken,  and  from  which  you 
have  made  a  calculation,  the  horizontal  distance  between  every 
up-stroke  made  by  the  pencil  of  the  dynamometer  and  the  next 
down-stroke  made  by  the  pencil  of  the  dynamometer? 

A.  I  measured  the  distance  from  the  datum  line  to  my  average 
mark  which  you  will  find  between  each  division.  I  have  meas¬ 
ured  every  division  made  by  me  on  those  diagrams. 

f  Q.  147.  Do  you  mean  to  say  that  you  have  measured  on 
every  diagram  of  which  you  have  spoken,  and  from  which  you 
have  made  a  calculation,  the  horizontal  distance  between  every 
up-stroke  made  by  the  pencil  of  the  dynamometer  and  the  next 
down-stroke  made  by  the  pencil  of  the  dynamometer? 

A.  I  did  not  measure  the  horizontal  distance  following  the 
pencil  marks,  as  is  marked  by  the  dynamometer  between  the 
different  divisions,  between  the  different  vertical  strokes,  lines. 
But  I  measured  the  distance  from  the  datum  line  up  to  the 
point  that  I  supposed  would  be  the  average.  I  then  took  a  pair 
of  compasses  and  I  adjusted  them  at  that  point,  dividing  equally 
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from  what  I  should  judge  to  be  the  extent  of  the  pencil  either 
way,  either  up  or  down,  and  from  there  I  made  the  average  point 
which  you  will  find  on  all  those  diagrams  that  I  have  measured. 

f  Q.  148.  You  have  spoken  of  certain  calculation  made  by 
you  in  experiments  Yos.  If  and  4f,  made  from  diagrams  taken 
on  May  20th,  1876,  with  engine  652;  did  you  calculate  the 
other  diagrams  made  in  the  experiments  had  with  that  engine 
on  that  day? 

A.  You  allude  to  the  other  diagrams  made  that  day. 
t  Q.  149.  Yes,  sir. 

A.  I  have  not ;  they  were  handed  to  me  to  examine  them,  but 
I  was  so  sick  that  I  could  not  look  at  them. 

t  Q.  150.  Did  you  calculate  the  diagrams  made  with  experi¬ 
ments  had  with  engine  271,  on  May  19th,  1876? 

A.  Yo ;  I  have  not  examined  them  any  further  than —  I  will 
correct  that.  I  have  looked  at  them  and  I  have  examined  them, 
but  I  could  not  go  into  a  calculation  on  account  of  sickness ;  but 
from  a  comparison  made  of  them  with  others  I  am  satisfied  they 
are  correct. 

t  Q.  151.  If  you  did  not  calculate  the  diagrams  which  were 
made  on  the  19th  of  May,  what  was  the  character  of  the  ex¬ 
amination  which  vou  did  make  of  those  diagrams  which  satisfied 
you  without  any  calculation  that  they  must  have  been  correct  ? 

A.  I  went  over  those  diagrams,  examined  them  carefully,  and, 
from  the  work  contained  there,  compared  with  the  examination 
of  former  work  done  by  Mr.  Cloud  on  the  experiments  made 
prior  to  that,  I  saw  nothing  there  but  what  would  convince  me 
that  those  experiments  were  correct,  as  correct  as  the  others  I 
had  examined  made  by  Mr.  Cloud  at  the  former  time. 

t  Q.  152.  Do  you  mean  to  say  that  by  simply  examining 
these  diagrams  of  the  work  done  on  the  19th  of  May,  by  look¬ 
ing  at  them  and  comparing  them  with  the  diagrams  had  in  a 
previous  experiment,  which  had  been  worked  out  by  Mr.  Cloud, 
and  which  had  also  been  worked  out  by  yourself  and  found  to 
be  correct,  that  you  could  tell  the  correctness  of  the  result  reached 
by  Mr.  Cloud  in  working  out  the  diagrams  of  the  experiment  of 
the  19th  of  May  ? 

J 
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A.  I  say  that  on  examining  these  experiments  of  the  19th  of 
May  I  went  over  the  diagrams  and  examined  the  figures,  and 
also  examined  the  result  as  given  by  the  calculation  of  Mr. 
Cloud,  and  comparing  the  results  of  those  calculations  with  the 
results  made  at  a  prior  time,  I  saw  that  they  were  so  little  dif¬ 
ferent  when  compared  with  the  others,  and  I-  also  found  that  in 
calculating  the  former  experiment  there  was  so  little  difference 
between  Mr.  Cloud  and  myself  that  I  say  to  the  best  of  my 
knowledge  that  these  experiments  are  correct. 

f  Q.  153.  You  mean  to  say  that  if  you  had  made  the  calcula¬ 
tion  you  probably  would  not  have  differed  from  Mr.  Cloud  with 
reference  to  the  19th  of  May,  to  any  greater  extent  than  you 
had  differed  with  him  on  the  previous  experiments,  which  were 
worked  out  by  you  and  him,  do  you  not? 

A.  I  mean  to  say  that  in  comparing  the  two  experiments,  one 
that  I  had  calculated  and  one  I  had  not,  but  had  examined  the 
diagram,  by  inspection  and  calculation  of  the  two  I  came  to  the 
conclusion  that  the  last  experiments  tried  on  the  19tli  and  20th 
of  May  were  as  correct  as  those  tried  on  the  former  occasion,  the 
difference  in  measurement  between  Mr.  Cloud  and  myself  would 
be  very  little,  and  not  more  than  would  be  due  to  the  different 
mode  of  measuring.  Mr.  Cloud  measured  by  one  way  and  I 
measured  by  another.  Mr.  Cloud  measured  by  a  scale  divided 
into  the  one-hundredth  part  of  an  inch,  and  consequently  he 
could  calculate  more  accurately  than  I  do,  because  he  had  a  scale 
divided  into  finer  fractions.  I  tried  to  measure  it  with  a  scale 
divided  into  the  one-hundredth  part  of  an  inch,  but  my  eye¬ 
sight  was  not  good  enough,  and  therefore  I  had  to  .resort  to  a 
scale  which  was  exhibited  here,  but  the  result  of  the  two  calcu¬ 
lations  is  very  nearly  the  same. 

t  Q.  154.  Then  you  did  not  measure,  did  you,  the  pencil 
marks  on  the  diagrams  which  were  had  from  the  experiments 
made  on  the  19th  and  20th  of  May,  other  than  Nos.  1§-  and  4J? 

A.  No,  I  did  not ;  that  is,  I  did  not  divide  them.  I  did  not 
know  they  were  getting  the  average  as  I  had  with  the  former 
ones.  I  was  not  able  to  do  so  from  sickness. 

f  Q,.  155.  You  were  on  the  front  part  of  the  engine  when  the 
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truck  was  blocked,  were  you  not,  during  one  part  of  the  time  of 
one  of  the  experiments  on  the  19th  of  May  ? 

A.  Yes,  sir. 

f  Q.  156.  Did  you  notice  any  sideways  motion  in  the  truck  ? 

A.  I  got  on  the  engine  when  she  was  backing  down,  after  the 
experiment  was  made,  with  several  of  the  other  gentlemen  of 
the  party.  I  think  Mr.  Moore  was  one  of  them,  and  he  pointed 
out  to  me  that  there  was  some  side  motion  to  what  we  termed 
the  solid  truck.  I  did  find,  by  examining  closely,  chat  there 
was  a  small  perceptible  motion,  probably  amounting  to  the  one- 
eighth  of  an  inch ;  certainly  not  more. 

|  Q.  157.  When  you  examined  the  engine  and  found  this 
slight  lateral  motion,  it  was  immediately  after  the  last  experi¬ 
ment  that  day,  was  it  not  ? 

A.  No,  sir ;  I  examined  the  engine  after  several  of  the  experi¬ 
ments  during  the  two  days. 

f  Q.  158.  When  your  attention  was  called  to  this  lateral  mo¬ 
tion  by  Mr.  Moore,  it  was  immediately  after  the  last  experiment 
on  the  19th  of  Mav,  wTas  it  not? 

A.  I  could  not  say  as  to  what  experiment  it  was  without  ex¬ 
amining  my  book. 

t  Q,.  159.  When  you  noticed  this  vibration  was  the  engine 
running  fast  or  slow  ? 

A.  The  engine  was  backing  down,  after  we  had  completed  the 
experiment  around  the  curve  there.  We  were  going  not  at  a 
very  fast  rate  of  speed,  slower  probably  than  when  we  were  going 

up. 

t  Q.  160.  It  was  just  after  the  express  train  passed  us  going 
east,  do  you  not  remember? 

A.  No,  sir ;  I  do  not  remember. 

f  Q.  161.  During  these  experiments,  on  the  19th  of  May,  did 
you  notice  any  irregularity  in  the  rate  with  which  the  paper  was 
fed  to  the  registering  machine  part  of  the  dynamometer  ? 

A.  I  cannot  correctly  say  that  I  noticed  any  difference  in  the 
speed  of  the  paper,  because  it  goes  so  slow  that  it  would  not  be 
perceptible  ;  but  I  did  notice  a  difference  in  the  speed  of  the 
shaft  of  the  machinery  that  drove  the  paper,  and  this  irregularity 
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was  occasioned  by  a  little  play  that  there  was  between  the  shaft 
and  the  socket  of  the  pipe  it  went  into.  There  was  a  slight  play 
there  which  at  times  would  hold  back  and  then  go  forward  again, 
and  so  make  a  small  irregularity  in  the  motion  of  that  part  of 
the  machine,  not  enough  in  my  opinion  to  injure  the  results  of 
the  calculation  by  any  means. 

t  Q.  162.  Did  you  work  out  the  diagrams  in  the  experimen  t 
had  on  the  Baltimore  and  Ohio  Railroad  on  March  27th,  and 
March  30th,  of  this  year? 

A.  I  worked  out  two  of  those  diagrams.  I  cannot  say  which 
day  it  was  unless  I  refer  to  my  notes. 

t  Q.  163.  I  have  no  objection  to  your  referring  to  your  notes  ; 
look  at  them  and  tell  me  what  day  it  was  ? 

A.  (Referring  to  notes.)  I  examined  the  diagrams  of  the 
experiments  tried,  on  the  27th  and  30th  of  March,  but  have  only 
worked  out  the  diagrams  of  the  experiments  tried  on  the  30th. 

f  Q.  164.  How  many  experiments  were  tried  on  the  30tli  ? 

A.  There  were  two  experiments  tried  on  the  30th. 

f  Q.  165.  Were  they  both  with  the  rigid  truck  ? 

A.  Both  with  the  rigid  truck,  the  engine  precisely  the  same. 

t  Q.  166.  And  those  are  the  only  diagrams  you  have  worked 
out  where  the  experiments  were  had  in  each  case  with  the  rigid 
truck  ? 

A.  The  experiments  in  each  case  were  with  the  rigid  truck. 
The  diagrams  of  the  experiments  on  the  27th  are  so  faint  that  I 
could  not  see  them,  and  therefore  I  did  not  attempt  to  work 
them.  The  pencil  marks  on  the  diagram  were  so  faint  that  I 
could  not  distinguish  them  so  as  to  make  an  accurate  measure¬ 
ment,  and  therefore  I  did  not  do  it. 

f  Q.  167.  Were  those  experiments  on  the  30th  with  the  rigid 
truck  ;  please  state  whether  the  drivers  had  all  flanges  on  ? 

A.  The  two  forward  pairs  of  drivers  had  no  flanges  on  ;  the 
hind  drivers  had  flanges  on. 

t  Q.  168.  Do  you  know  what  the  difference  of  the  drivers  was 
in  the  experiments  on  the  27th,  when  the  truck  was  swinging? 

A.  During  the  experiment,  the  last  experiment  on  the  27th, 
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the  front  pair  of  drivers  had  no  flanges  on ;  the  other  two,  the 
middle  and  hind  drivers  had  flanges  on. 

f  Q.  169.  Have  you  got  the  results  of  the  diagrams  you 
worked  out  of  these  experiments  on  the  Baltimore  and  Ohio 
.Railroad  on  the  30th  of  March  ? 

A.  In  the  first  experiment  Xo.  1,  the  pull  was  twenty-five 
hundred  (2500)  pounds,  the  last  was  twenty-four  hundred  and 
eighty-six  (2486)  pounds,  making  an  average  of  the  two  of 
twenty-four  hundred  and  ninety-three  (2493)  pounds. 

Re-examined. 

By  Mr.  Biddle  : 

Q.  170.  Is  the  one-eight  of  an  inch  lateral  motion,  which  you 
perceived  on  the  19th  of  May,  1876,  in  the  blocked  truck,  after 
trial  Xo.  3  was  made,  greater  or  less  than  the  lateral  motion 
usually  obtained  from  a  regularly  constructed  fixed  truck  under 
similar  circumstances  of  road-bed  and  curve  ? 

A.  In  practice  we  allow  one-eighth  of  an  inch,  or  about  one- 
eighth  of  an  inch  play  between  the  two  centre  castings  in  rigid 
trucks,  and  if  you  take  any  engine  that  has  been  in  use  for  any 
length  of  time  with  a  rigid  truck,  you  will  find  fully  one-eighth 
of  an  inch  play,  and  frequently  more. 

Q.  171.  Then  the  lateral  motion  which  you  perceived  after 
trial  Xo  3,  with  the  blocked  truck,  is  not  greater  than  the  lateral 
motion  usually  obtained  from  a  regularly  constructed  fixed  truck 
under  like  circumstances — is  that  so  ? 

A.  I  can  only  answer  that,  as  I  did  before,  that  if  you  take 
any  engine  with  a  fixed  truck  that  has  been  used  any  length  of 
time,  you  will  find  fully  one-eighth  of  an  inch,  frequently  more 
than  one-eighth  of  an  inch  play,  between  the  centre  castings ;  so 
that  the  one-eighth  of  an  inch  is  certainly  not  more  than  what  is 
in  general  practice  with  rigid  trucks. 

Re-cross-examined. 

By  Mr.  Hollingsworth  : 

f  Q.  172.  Is  there  not  the  same  play  in  the  same  centre  cast- 
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ings  in  the  swing  track  as  you  have  said  is  usual  in  practice  with 
the  fixed  truck  ? 

A.  I  should  suppose  there  is.  I  have  never  had  any  expe¬ 
rience  with  the  swing  trucks,  and  they  were  never  used  on  any 
road  that  I  had  charge  of.  With  my  knowledge  of  what  it 
ought  to  be,  I  should  say  it  would  be  about  the  same  with  the 
swing  truck  as  with  the  other.  I  would  also  add  that  we  must 
have  a  certain  amount  of  play  there.  We  cannot  fit  these  cast¬ 
ings  tight.  If  we  did,  with  the  oscillation  of  the  engine,  they 
would  break  off  what  we  call  the  lip  of  the  lower  casting;  and 
therefore  we  allow  one-eighth  of  an  inch,  and  frequently  more 
play,  to  obviate  that.  Builders  do  not  always  turn  their  cast¬ 
ings,  but  put  them  in  rough,  and  in  cases  of  that  kind  I  have 
seen  three-eighths  of  an  inch  play. 

Signa  ture  of  witness  waived  by  consent  of  counsel. 


John  W.  Cloud,  recalled  on  behalf  of  defendants,  is  exam¬ 
ined,  and  says : 

By  Mr.  Biddle  : 

Question  143.  Were  you  present,  at  Altoona,  on  the  19th  and 
20th  days  of  May,  of  this  year,  when  the  trials  with  engines  271 
and  652  were  made,  and  of  which  Mr.  Dripps,  the  previous  wit¬ 
ness,  has  spoken ? 

Answer.  I  was. 

Q.  144.  What,  if  any,  was  your  duty  or  office  in  connection 
with  those  trials  ? 

A.  My  business  was  to  attend  to  the  recording  apparatus,  and 
see  that  the  automatic  diagrams  were  taken  properly. 

Q.  145.  Did  you  superintend  the  taking  of  those  diagrams  in 
both  the  days  referred  to,  the  19th  and  20th? 

A.  I  performed  the  duty  which  I  have  mentioned,  on  both  of 
those  days. 

Q.  146.  Have  you  the  diagrams  which  were  taken  during 
those  several  trials  ? 

A.  I  have. 
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Q.  147.  Have  you  calculated  the  results  of  those  diagrams, 
for  the  purpose  of  showing  the  force  expended  in  pushing  the 
engines  referred  to  ? 

A.  I  have  calculated  them  as  nearly  as  I  can  calculate  them. 

Q.  148.  And  how  have  you  done  so? 

A.  I  have  done  so  by  calculating  them  with  a  rule  divided 
into  one-one-hundredths  of  an  inch,  with  the  exception  of  the  two 
short  diagrams;  that  is  No.  If  and  No.  4f,  of  May  20th. 

Q.  149.  Did  you  calculate  the  results  of  diagrams  No.  14  and 
No.  4J,  and  if  so,  how  ? 

A.  I  calculated  them  with  the  scale  which  was  produced  here 
at  the  last  examination ;  and  which  is  an  exhibit. 

Q.  150.  Give  the  results  of  the  trials  of  May  19th,  stating  in 
your  answer,  whether  the  engines  had  the  swing  or  free  trucks, 
or  the  blocked  or  fixed  trucks,  and  whether  with  tender  or  no 
tender;  in  other  words,  give  fully  all  the  conditions  under  which 
these  several  experiments  were  made,  first  with  engine  271, 
on  the  19th. 

A.  On  May  19th,  the  first  trial  was  with  engine  271,  with  a 
swing;  truck  and  tender.  The  average  which  I  obtained  was 
from  the  diagram  of  the  last  two  miles  between  mile-post  241 
and  mile-post  243  from  Philadelphia,  including  the  Horseshoe 
Curve.  The  diagram  covers  the  whole  of  the  distance  from  mile¬ 
post  240  to  mile-post  243,  but  my  calculation  only  covers  the 
two  miles.  The  average  of  this  diagram  which  I  used  was  1  T8y 02o 
of  an  inch,  which  is  equivalent  in  pounds  to  2531,  and  that  is 
equivalent  in  foot  pounds  of  work  per  mile  to  13,363.680. 

Q.  151.  Have  you  the  result  of  your  calculation  for  the  last 
mile  or  between  mile-posts  242  and  243  ? 

A.  I  have  already  stated  that  these  two  miles  for  which  I 
give  the  average,  were  between  mile-post  241  and  243. 

Q.  152.  Perhaps  I  do  not  make  myself  clear  ;  did  you  work 
out  the  last  mile  between  mile-posts  242  and  243  separately  ? 

A.  Yes,  sir. 

Q.  153.  What  is  the  result  there? 

A.  I  merely  have  a  statement  of  the  per  cent,  of  difference 
which  was  this :  It  is  the  swing  truck  less  than  rigid,  six-tenths 


112 


TESTIMONY  OF  JOHN  W.  CLOUD. 


of  one  per  cent.  I  did  work  it  in  pounds;  but  I  have  not  the 
figures  here  with  me. 

Q.  154.  You  can  produce  them,  can  you  not;  yon  can  work 
it  over  ? 

A.  Certainly  I  can  work  it  over.  I  have  not  had  an  oppor¬ 
tunity  to  answer  the  question  which  you  first  asked  me.  I  have 
been  asked  about  what  experiments  were  made  on  May  19th, 
and,  if  you  will  allow  me  I  will  go  on  and  answer  them  : 

The  second  experiment  with  engine  271,  on  May  19th,  was 
made  with  a  swing  truck  without  a  tender.  The  average  ordi¬ 
nate  was  1  y'0r>090  of  an  inch  between  mile-posts  240  and  243  from 
Philadelphia.  This  ordinate  is  equivalent  in  pounds  to  1749, 
and  that  is  equivalent  to  9,234,720  foot-pounds  of  work  per  mile. 

The  third  experiment,  on  the  19th  of  May,  was  with  engine 
271,  with  the  truck  blocked  and  no  tender.  The  average  ordi¬ 
nate  which  I  obtained  for  the  three  miles  between  mile-posts 
240  and  243,  is  lT2o3<rs  °f  an  inch,  which  is  equivalent  to  1708 
pounds,  and  that  is  equivalent  to  9,018,240  foot-pounds  of  work 
per  mile. 

The  fourth  experiment,  on  May  1 9th,  with  engine  271,  had 
the  truck  blocked  and  with  tender.  The  average  ordinate  was 
figured  for  the  two  miles  between  mile-posts  241  and  243  from 
Philadelphia,  and  is  ly8o5o6o  of  an  inch,  which  is  equivalent 
in  pounds  to  2578,  and  in  foot-pounds  of  work  per  mile  to 
13,611,840. 

Q.  155.  How  does  Experiment  No.  1,  with  the  swing  truck 
and  tender,  compare  with  Trial  N  o.  4  with  the  rigid  truck  and 
tender? 

A.  I  have  figured  the  percentages  from  the  pounds  of  push 
and  find  that  the  swing  truck  less  than  the  rigid  truck  in  No.  1 
and  No.  4  respectively,  is  1  per  cent. 

Q.  156.  Give  us  for  the  one  mile  the  per  cent,  of  difference  be¬ 
tween  those  two  trials  for  one  mile,  between  mile-posts  242 
and  243  ? 

A.  The  swing  truck  was  less  than  the  rigid,  six-tenths  of  one 
per  cent. 

Q.  157.  Now  for  the  half  mile  between  242J  mile-post  and 


TESTIMONY  OF  JOHN  W.  CLOUD. 


113 


243,  including  the  Horseshoe  Curve ;  what  was  the  percentage 
of  difference  ? 

A.  It  was  rigid  truck  less  than  swing,  six-tenths  of  one  per 
cent. 

Q.  158.  Now  the  per  cent,  between  trial  No.  2,  swing  truck 
without  tender,  and  trial  No.  3,  fixed  truck  without  tender? 

A.  I  have  figured  the  percentage  of  difference  similarly  and 
find  the  swing  truck  more  than  rigid,  two  and  four-tenths  per 
cent.  (2T40). 

Q.  159.  Was  this  over  the  whole  three  miles? 

A.  Yes,  sir ;  and  was  so  stated  in  my  previous  answer. 

Q,.  160.  Give  us  the  results  in  pounds  of  the  four  trials  on 
May  20th  over  the  whole  course  ? 

A.  On  May  20th  we  experimented  with  engine  652,  in  a  simi¬ 
lar  manner  to  the  way  we  experimented  with  engine  271,  on 
May  19th.  The  first  trip  was  made  with  the  truck  swinging 
and  with  tender.  The  average  ordinate  which  I  have  obtained 
by  figuring  for  three  miles  between  mile-posts  240  and  243  is 
1  Tfi5503-0-  of  an  inch,  equivalent  in  pounds  to  2296,  and  in  foot¬ 
pounds  of  work  per  mile  12,122,880. 

In  the  second  experiment  on  May  20th,  with  engine  652,  with 
the  truck  swinging  and  without  tender,  the  average  ordinate  was 
figured  for  the  last  two  miles  only,  and  is  lyVuu  °f  an  inch, 
equivalent  in  pounds  to  1714,  and  in  foot-pounds  of  work  per 
mile  9,049,920. 

The  third  experiment  was  with  engine  652,  with  the  truck 
blocked  and  without  tender,  and  was  figured  for  the  last  two 
miles  only,  the  average  ordinate  being  lfgVo  of  an  inch,  equiva¬ 
lent  in  pounds  to  1701,  and  in  foot-pounds  of  work  per  mile  to 
8,981,280. 

Experiment  No.  4,  with  engine  652,  with  the  truck  blocked 
with  tender,  figured  for  the  whole  three  miles  between  mile-posts 
240  and  243,  gives  an  average  ordinate  of  l/oVo  an  inch, 
equivalent  in  pounds  to  2321,  and  in  foot-pounds  of  work  per 
mile,  12,245,880. 

Q.  161.  Please  give  the  per  cent,  between  trial  No.  1  and 
trial  No.  4,  on  the  20th  of  May? 
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A.  Figuring  from  the  pounds  pushed,  I  find,  from  comparing 
Nos.  1  and  4,  the  swing  truck  less  than  the  rigid  truck,  1  §  o  1 
and  figuring  Nos.  2  and  3  similarly,  I  find  the  swing  truck 
more  than  the  rigid  seventy-six  one-hundredths  of  one  per  cent. 

Q.  162.  Give  the  results  of  trials  No.  1§-  and  4J  with  engine 
652,  over  the  Horseshoe  Curve,  on  May  20th? 

A.  I  scaled  this  diagram  by  the  scale  which  is  already  on 
exhibit,  and  found  the  average  push  with  the  swing  truck  in 
No.  1J  to  be  2680  pounds;  the  average  push  with  the  rigid 
truck,  which  was  No.  4J,  was  2656  pounds. 

Q.  163.  The  per  cent,  between  those  two,  or  the  difference,  is 
what  ? 

A.  Is  swing  truck,  more  than  rigid,  nine-tenths  of  one  per 
cent. 

It  is  agreed  that  the  following  paper  is  to  be  put  in  evidence 
the  same  as  if  Mr.  Cloud  had  testified  to  it : 


Results  of  Experiments  with  Dynamometer  Car ,  made  May  19 th  and  20 th, 

1876. 

Ex.  No.  1,  engine  271,  swing  truck  with  tender. 


Ex.  No.  2,  “ 

271,  “ 

“  without  tender. 

Ex.  No.  3,  “ 

271,  rigid 

LL  Lt 

(( 

Ex.  No.  4,  “ 

271,  “ 

“  with 

IL 

Ex.  No.  1,  “ 

652,  swing  “  “ 

CL 

Ex.  No.  2,  “ 

652,  “ 

“  without 

CL 

Ex.  No.  3,  “ 

652,  rigid 

(4  LL 

CL 

Ex.  No.  4,  “ 

652,  “ 

“  with 

CL 

Average 

Equivalent 

Foot-pounds  of 

ordinate. 

In  pounds. 

work  per  mile. 

Remarks. 

Ex.  No.  1,  1.822" 

2531, 

13,363,680, 

Last  2 

miles. 

Ex.  No.  2,  1.259" 

1749, 

9,234,720, 

3 

(  4 

Ex.  No.  3,  1.230" 

1708, 

9,018,240, 

3 

LI 

Ex.  No.  4,  1.856" 

2578, 

13,611,840, 

Last  2 

LL 

Ex.  No.  1,  1.653" 

2296, 

12,122,880, 

3 

l  4 

Ex.  No.  2,  1.234" 

1714, 

9,049,920, 

Last  2 

LL 

Ex.  No.  3,  1.225" 

1701, 

8,981,280, 

u  2 

LI 

Ex.  No.  4,  1.671" 

2321, 

12,254,880, 

3 

U 
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Engine  271. 

Trips  1  and  4,  with  tender,  swing  truck  less  than  rigid,  1.82  per  cent.* 

Trips  2  and  3,  without  tender,  swing  truck  more  than  rigid,  2.4  per  cent. 

Engine  652. 

Trips  1  and  4,  with  tender,  swing  truck  less  than  rigid,  1.08  per  cent. 

Trips  2  and  3,  without  tender,  swing  truck  more  than  rigid,  .76  per  cent. 

J.  W.  Cloud. 

Cross-examined. 

By  Mr.  Hollingsworth  : 

f  Question  164.  In  making  your  calculations  from  all  these 
diagrams,  did  you,  in  every  case,  measure  the  horizontal  distance 
between  each  up-stroke  of  the  pencil  in  the  registering  part  of 
the  dynamometer  and  the  next  down-stroke  ? 

Answer.  No,  sir. 

By  The  Master  : 

t  Q.  165.  In  your  judgment,  to  arrive  at  an  accurate  result 
from  each  diagram  of  which  you  have  spoken,  is  it  necessary  to 
measure  the  horizontal  distance  as  well  as  the  perpendicular  ? 

A.  It  is  impossible  to  measure  it  in  all  cases,  and  it  is  impos¬ 
sible  to  get  a  result  entirely  accurate.  I  do  not  claim  that  any 
of  my  figures  are  accui’ate,  and  I  so  stated  in  my  previous  testi¬ 
mony  ;  but  they  are  as  nearly  accurate  as  they  can  be  figured, 
and  I  do  not  believe  that  they  differ  more  than  one  per  cent, 
from  the  true  result  which  the  dynamometer  shows. 

f  Q.  166.  Would  it  make  your  calculations  as  to  results  any 
more  accurate,  if  you  measured  the  horizontal  distance  ? 

A.  I  cannot  conceive  how  you  could  help  yourself  at  all  by 
doing  that :  and  Simpson’s  rule,  which  I  used,  does  not  intend 
that  that  shall  be  done,  but  that  merely  an  average  shall  be  ar¬ 
rived  at  as  nearly  as  possible. 

By  Mr.  Hollingsworth  : 

f  Q.  167.  In  experiments  Nos.  2  and  3,  made  with  engine 

*  On  last  mile,  including  Horseshoe  Curve,  swing  truck  less  than  rigid, 
with  engine  271,  with  tender,  Te7  of  one  per  cent. 

On  last  half  mile,  which  is  Horseshoe  Curve,  rigid  truck  less  than  swing, 
t6j  of  one  per  cent. 
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652,  on  May  20th,  you  have  told  us  that  you  calculated  the  dia¬ 
gram  for  two  miles  iu  each  case  only ;  which  two  miles  were 
they  ? 

A.  As  I  stated  in  my  testimony,  they  were  the  two  miles  be¬ 
tween  mile-posts  241  and  243,  from  Philadelphia,  the  last  two 
miles  of  the  course. 

t  Q.  168.  Did  you  calculate  the  first  mile  in  either  of  these 
experiments  ? 

A.  No,  sir. 

t  Q.  169.  Did  you  run  the  first  mile? 

A.  We  did. 

f  Q.  170.  Why  did  not  you  make  that  calculation? 

A.  Because  in  one  of  those  experiments  we  were  flagged  be¬ 
fore  entering  the  first  mile,  and,  in  going  back  to  start,  we  did 
not  go  far  enough  to  get  our  ordinary  speed  before  passing  the 
mile-post;  and  therefore  we  were  storing  momentum  after  that, 
and  that  made  more  work  than  it  ought  to  have  done,  and  made 
a  greater  amount  of  strain,  and  consequently  it  was  not  fair  for 
comparison  with  the  other  diagrams,  when  we  were  running  at 
a  uniform  speed. 

f  Q.  171.  Was  it  your  duty  during  that  experiment  to  attend 
to  anything  except  this  registering  part  of  the  apparatus? 

A.  No,  sir. 

f  Q.  172.  How  did  you  know,  then,  anything  about  it,  until 
you  calculated  as  to  whether  the  momentum  was  sufficient  or 
not? 

A.  I  can  tell,  when  I  am  riding  on  a  train,  whether  we  are 
running  four  miles  or  whether  we  are  running  twenty-four. 

f  Q.  173.  Was  the  train  running  at  twenty-four  miles  an 
hour  when  it  entered  on  this  course  ? 

A.  I  do  not  know.  I  do  not  know  what  particular  time  you 
refer  to.  If  you  will  specify  any  particular  trip,  I  will  give  you 
a  definite  answer. 

f  Q,-  174.  With  engine  652,  upon  experiment  No.  2,  on  the 
20th  of  May,  was  the  engine  going  at  a  rate  of  four  miles  an 
hour  or  twenty-four? 

A.  I  do  not  know. 
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t  Q.  175.  In  experiment  No.  3,  did  you  know  what  speed 
the  engine  was  going,  when  it  entered  the  first  mile? 

A.  I  did  not.  I  know  in  one  of  these  trips  it  was  going  faster 
than  the  other. 

t  Q.  176.  Have  you  any  idea  of  the  difference  between  the 
two? 

A.  Yes,  sir ;  I  have  a  general  idea  of  the  difference. 

T  Q-  177.  About  what  was  the  difference  of  speed  ? 

A.  It  was,  I  judge,  somewhere  between  eight  and  twelve 
miles  difference.  I  just  judge  that.  I  know  there  was  a  dif¬ 
ference. 

t  Q.  178.  Have  you  ever  calculated  any  part  of  the  tracings 
on  the  diagrams  for  either  of  these  miles,  the  first  mile  in  ex¬ 
periment  No.  2  and  3  ? 

A.  I  have  not  made  an  average. 

o 

t  Q.  179.  Have  you  ever  calculated  any  part  of  the  tracings? 

A.  No,  sir. 

T  Q.  180.  Did  you  measure  the  distance  of  the  various  points, 
what  you  call  the  datum  line  ? 

A.  I  did  measure  some  of  them. 

t  Q.  181.  Why  did  you  measure  them  ? 

A.  It  is  from  that,  I  get  partially  my  idea  of  the  subject. 

t  Q.  182.  Then  you  were  not  correct  when  you  said  that  the 
reason  you  did  not  make  the  calculations  was  because  you  judged 
from  what  you  saw  in  the  car  that  the  speed  was  not  so  o-reat 9 

A.  Y  es,  sir ;  I  was. 

t  Q.  183.  Why  then  did  you  make  the  calculation  ?  • 

A.  I  did  not  make  a  calculation  ;  I  made  a  measurement. 

t  Q.  184.  Then  already  having  had  the  idea  which  caused 
you  not  to  make  a  calculation,  you  made  the  measurement  in 
order  to  get  the  idea? 

A.  No,  sir  ;  I  got  my  idea  partially  from  that;  but  I  got  my 
idea  from  the  two  together.  There  were  four  experiments  cal¬ 
culated  for  only  two  miles,  two  on  the  19th  and  two  on  the  20tli. 
In  each  case,  that  is,  once  on  the  19th  of  May  and  once  on  the 
20th  we  were  flagged  and  did  not  get  up  to  our  normal  speed 
before  passing  the  mile-post.  One  day  it  was  with  the  swing 
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truck,  and  one  day  it  was  with  the  rigid  truck,  so  that  on  the 
day  when  the  experiment  was  made  with  the  swing  truck  the 
average  was  too  high  for  comparison  with  the  rigid  truck ;  and, 
again,  on  the  day  when  the  experiment  was  made  with  the  rigid 
truck  the  average  was  too  high  for  comparison  with  the  swing 
truck  ;  and  therefore  that  threw  both  experiments  out  as  far  as 
the  first  mile  was  concerned.  I  know  exactly  what  I  am  ex¬ 
plaining  and  that  was  the  reason. 

f  Q,.  185.  Tell  us  the  results  of  what  you  did  measure  of 
those  two  experiments  ;  how  did  they  compare  ? 

A.  I  have  not  the  figures,  but  the  experiments,  where  we 
were  flagged  in  each  case,  ran  much  higher  in  ordinates  when 
we  passed  the  mile-post,  and  for  the  first  half  mile,  than  the  or¬ 
dinates  in  the  other  experiments  because  we  were  making  time 
and  getting  faster  speed. 

f  Q.  186.  I  do  not  think  you  understand  my  question.  I 
mean  to  say  this:  how  did  the  push  of  the  rigid  compare  with 
the  push  of  the  swing  truck  for  as  much  of  that  mile  in  each 
experiment  as  you  did  calculate.  I  am  referring  to  experiments 
Nos.  2  and  3  on  May  20th? 

A.  I  have  told  you  that  I  did  not  calculate  any.  I  only 
measured  some  of  the  ordinates. 

|  Q.  187.  So  far  as  the  results  were  reached,  how  did  they 
compare  ? 

A.  I  have  not  the  figures  here.  In  one  day  the  rigid  truck 
ran  very  high  because  it  was  under  the  experiment  with  a  rigid 
truck  that  we  were  flagged.  The  next  day  the  swing  truck  ran 
up  pretty  high,  something  like  an  inch  more  than  we  should 
have  had  for  an  ordinate,  because,  on  that  day,  we  were  flagged 
when  we  were  using  the  swing  truck,  and  therefore  we  threw  out 
those  two  miles. 

t  Q.  188.  You  have  already  given  us  separately  for  this  mile 
the  per  cent,  between  them  on  May  19th.  You  will  remember 
that  perhaps  ? 

A.  No,  sir;  I  did  not. 

f  Q.  189.  Did  you  make  any  comparison  of  the  average  push 
with  the  swing  truck,  as  compared  with  the  rigid  truck,  upon  the 
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first  mile  in  the  experiment  of  May  19th,  in  those  cases  where 
yon  have  given  us  the  result  for  two  miles? 

A.  I  did  not  make  any  comparison  so  far  as  calculating  goes. 

f  Q.  190.  Then  what  did  you  mean  by  saying  that  the  per¬ 
centage  was  six-tenths  in  the  favor  of  the  rigid  truck  ? 

A.  That  was  on  the  last  mile  of  the  course,  and  there  is  where 
you  misunderstood  me. 

f  Q.  191.  What  comparison  did  you  make? 

A.  I  measured  some  of  the  ordinates. 

f  Q.  192.  Did  you  measure  any  of  the  ordinates  in  the  first 
mile  of  experiments  Nos.  2  and  3,  with  engine  652,  on  the  20th 
of  May  ? 

A.  I  measured  them  all. 

f  Q,.  193.  Then  you  had  the  data  from  which  you  could  cal¬ 
culate  the  push  in  pounds  ? 

A.  Yes,  sir;  it  was  down  on  the  diagram,  but  I  did  not  take 
it  off. 

f  Q.  194.  You  had  the  data  from  which  you  could  calculate 
the  push  in  each  case,  in  pounds? 

A.  Yes,  sir. 

t  Q.  195.  From  them  did  you  make  any  calculation  at  all; 
from  those  data  ? 

A.  No,  sir ;  not  for  the  first  mile. 

f  Q.  196.  From  your  comparison  of  the  ordinates  for  that 
mile  with  those  for  the  remaining  two  miles,  on  May  20th,  with 
engine  652,  was  the  push  for  that  mile  in  favor  of  the  rigid  truck 
or  in  favor  of  the  swing  truck  ? 

A.  We  were  flagged  when  we  were  running  with  a  swing 
truck,  and  the  ordinates,  therefore,  ran  higher,  and  were  not  fit 
for  comparison  with  the  rigid. 

f  Q.  197.  You  measured  the  ordinates  for  the  first  mile  in  ex¬ 
periments  2  and  3,  with  engine  652,  on  May  20th,  did  you  not? 

A.  Yes,  sir. 

f  Q.  198.  From  a  comparison  of  those  measurements,  in 
favor  of  which  engine  would  the  push  be  ? 

A.  We  only  had  one  engine. 

t  Q.  199.  In  favor  of  which  truck  would  the  push  be? 
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A.  I  can  only  give  you  a  judgment  from  looking  at  the 
figures.  It  was  in  favor  of  the  rigid  truck,  and  that  was  why 
it  was  thrown  out,  because  there  was  too  much  difference. 

|  Q,  200.  W  as  that  the  same  cause  which  induced  you  to 
throw  out  the  calculation  on  the  19th? 

A.  No,  sir;  there  it  was  in  favor  of  the  swing  truck,  because 
we  were  flagged  when  we  were  using  the  swing  truck. 

|  Q.  201.  And  the  difference  was  so  great  that  you  threw  it 
out  ? 

A.  Yes,  sir;  because  we  knew  that  it  was  not  made  under  the 
same  conditions. 

Signature  of  witness  waved  by  consent  of  counsel. 

George  W.  Strattan,  re-recalled  on  behalf  of  defendants, 
is  examined  and  says: 

By  Mr.  Biddle: 

Q.  57.  Will  you  please  refer  to  the  defendants’  printed  proof, 
pages  27  and  28,  showing  the  mileage  of  engines  on  the  Balti¬ 
more  and  Ohio  Railroad,  and  state  the  highest  and  lowest  mile¬ 
age  of  tires  per  sixteenth  of  an  inch  wear  according  to  said  ex¬ 
hibits? 

A.  Referring  to  these  exhibits,  I  find  that  the  highest  mileage 
is  in  connection  with  engine  No.  407,  which  is  25,558  miles 
per  sixteenth  of  an  inch  wear.  The  lowest  mileage  is  that  of 
engine  400,  on  page  27  of  defendants’  proofs,  which  is  10,000 
miles  for  a  sixteenth  of  an  inch  wear. 

Q.  58.  Referring  to  those  same  exhibits,  will  you  give  us  the 
average  mileage  of  the  twelve  engines  therein  referred  to,  assuming 
that  the  tires  were  three  inches  thick  when  the  engines  were  first 
put  into  service  ? 

A.  The  average  mileage  of  the  twelve  engines  is  13,646  miles 
per  sixteenth  of  an  inch  wear. 

Q.  59.  Have  you  made  a  comparison  between  the  same  class 
or  description  of  engines,  some  using  the  swing  truck  and  others 
using  the  rigid  truck,  as  to  the  wearing  of  the  tires  of  those 
classes  of  engines  ? 

A.  I  have. 
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Q.  60.  Where  have  you  instituted  that  comparison ;  on  what 
road  ? 

A.  The  comparison  was  made  of  the  engines  running  on  the 
middle  division  of  the  Pennsylvania  Railroad,  which  is  from 
Harrisburg  to  Altoona. 

Q.  61.  Between  how  many  engines  have  you  made  that  com¬ 
parison  ? 

A.  Eighteen  engines. 

Q.  62.  How  many  of  those  had  the  fixed  and  how  many  the 
swing  truck  ? 

A.  Nine  of  each. 

Q.  63.  What  were  the  weights  of  those  eighteen  engines, 
severally  ? 

A.  I  did  not  expect  that  question,  and  did  not  put  down  the 
weights.  The  average  weight  of  that  class  of  engines  is  75,000 
pounds. 

Q.  64.  Were  the  weights  of  those  several  engines  about  the 
same,  respectively  ? 

A.  Yes,  sir. 

Q.  65.  Hid  they  perform  the  same  kind  of  service? 

A.  They  are  engines  of  the  same  class  and  engaged  in  the 
same  service. 

Q.  66.  Have  you  prepared  a  statement  of  the  mileage  of  the 
engines  of  those  two  classes,  showing  the  mileage  of  the  tires  to 
the  sixteenth  of  an  inch  wear  ? 

A.  These  engines  are  all  of  the  same  classs.  The  only  differ¬ 
ence  being  that  one  has  a  rigid  and  the  other  a  swing  truck.  I 
have  the  mileage. 

Q.  67.  Will  you  give  us  the  mileage,  first,  of  the  swing  trucks 
with  a  sixteenth  of  an  inch  wear  of  tire  ? 

A.  The  statement  I  have  prepared  has  not  the  mileage  of  each 
engine  figured  down  per  the  sixteenth  of  an  inch,  but  the 
average  per  the  sixteenth  of  an  inch  of  the  nine  engines  with 
swing  trucks  is  15,961  miles. 

Q.  68.  Will  you  give  us  the  same  mileage  for  the  sixteenth  of 
an  inch  wear  of  tire  with  the  rigid  trucks? 

A.  The  average  mileage  per  sixteenth  of  an  inch  wear  of  nine 
engines  with  a  rigid  truck  is  16,635  miles. 
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Q.  69.  What  is  the  difference  then  in  favor  of  the  rigid  truck, 
so  far  as  the  wear  of  tires  is  concerned  ? 

A.  The  averge  mileage  is  4 120~0-  per  cent,  less  with  the  swing 
truck  than  with  the  rigid  truck. 

Q.  70.  That  is  4T2D20  difference  in  favor  of  the  rigid  truck? 

A.  Yes,  sir. 

Q.  71.  Does  the  table  which  you  have  prepared  exhibit  any 
further  results  of  comparison  as  to  wear  of  tire  between  the  rigid 
and  the  swing  trucks  ? 

A.  No,  sir. 

Q.  72.  How  did  you  obtain  the  data  from  which  you  made 
the  two  statements  in  regard  to  the  wear  of  tire  on  engines  with 
the  rigid  and  swing  trucks  ? 

A.  These  papers  which  I  have  in  my  hands,  and  which  are 
signed  by  me,  are  copied  from  the  records  which  I  make  of 
mileage  and  wear  as  the  engines  come  in  for  repairs. 

Q.  73.  Where  is  that  done? 

A.  Altoona. 

The  papers  referred  to  by  Mr.  Strattan  are  agreed  to  be  put 
in  evidence  the  same  as  if  he  had  testified  concerning  them,  and 
are  as  follows : 

Pennsylvania  Railroad  Company, 

Office  of  Master  Mechanic,  Altoona  Shops, 

G.  W.  Strattan,  Master  Mechanic. 

Altoona,  Pa.,  June,  1876. 


Engine 

Number 

Date  tire 
was  put 
in  service. 

Date  of 
last 

turning. 

Wear 

in 

sixteenths. 

Mileage. 

6, 

June,  ’67, 

Feb.,  ’72, 

9, 

113,079 

10, 

Feb.,  ’70, 

Dec.,  73, 

6, 

109,755 

267, 

April,  ’70, 

Jan.,  ’76, 

12, 

148,348 

268, 

April,  ’69, 

May,  ’74, 

8, 

119,302 

269, 

July,  ’66, 

Feb.,  ’75, 

14, 

253,681 

270, 

Sept.,  ’70, 

Oct.,  ’75, 

10, 

169,893 

308, 

Nov.,  ’68, 

Dec.,  ’75, 

8*. 

173,191 

372, 

Aug.,  ’68, 

July,  ’71, 

9, 

141,120 

384, 

Dec.,  ’66, 

Aug.,  ’71, 

v, 

160,615 

Total, 

83.5 

1,388,994 

Average 

mileage  per  sixteenth, 

16,635 

Engines 

with  rigid  truck  on 

Middle  Division, 

G.  W. 

Strattan. 
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Pennsylvania  Eailroad  Company, 

Office  of  Master  Mechanic,  Altoona  Shops, 

G.  W.  Strattan,  Master  Mechanic. 

Altoona,  Pa.,  June,  1876. 


Engine 

Number 

Bate  tire 
was  put 
in  service. 

Bate  of 
last 

turning. 

Wear 

in 

sixteenths. 

Mileage 

102, 

Aug.,  ’70, 

March,  ’73, 

4, 

31,596 

105, 

Dec.,  ’67, 

July,  ’75, 

13, 

137,477 

109, 

Sept.,  ’69, 

April,  ’74, 

6J, 

112,003 

266, 

May,  ’69, 

April,  ’74, 

81, 

126,801 

271, 

Sept.,  ’70, 

Feb.,  ’74, 

6, 

118,321 

303, 

March,  ’69, 

March,  ’76, 

9, 

183,340 

307, 

March,  ’69, 

May,  ’74, 

6, 

111,653 

344, 

Jan.,  ’73, 

Feb.,  ’76, 

6, 

113,854 

371, 

Sept.,  ’66, 

Dec.,  ’72, 

10J, 

164,305 

Total, 

,  , 

69.5 

1,109,350 

Average 

mileage  per  sixteenth, 

. 

. 

15,961 

Engines  with  swing  truck  on  Middle  Division. 

Average  mileage  is  4t202q  per  cent,  less  than  that  with  rigid  truck. 


G.  W.  Strattan. 


Q.  74.  Do  you  know  the  number  of  engines  having  the  swing 
truck  which  are  in  use  on  the  Pennsylvania  Railroad,  on  the 
Philadelphia  and  Erie  Railroad,  and  what  has  been  heretofore 
known  as  the  United  Railroads  of  New  Jersey  Division  ? 

A.  Three  hundred  and  eleven  engines  with  rigid  trucks,  and 
six  hundred  and  twenty-four  with  swing  trucks. 

Q,.  75.  How  many  years  has  the  Pennsylvania  Railroad  Com¬ 
pany  used  swing  trucks  on  their  engines  ? 

A.  I  judge  about  ten  years. 

Q.  76.  What  is  the  average  time  that  the  six  hundred  and 
twenty-four  engines  with  the  swing  trucks  have  been  in  use  on 
the  Pennsylvania  Railroad  ? 

A.  I  cannot  give  you  the  necessary  figures  from  the  date  at 
which  each  swing  truck  was  put  in  service;  but  I  think  the 
average  would  be  four  and  a  half  or  five  years. 

Q.  77.  Referring  to  printed  page  57  of  defendents’  proofs, 
showing  the  cost  of  construction  and  of  maintainance  of  swing: 

o  o 
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centre  attachments,  what  additional  sum,  if  any,  has  it  cost  the 
Pennsylvania  Railroad  to  construct  swing  trucks  for  six  hundred 
and  twenty-four  engines  ? 

A.  According  to  the  statement  on  page  57,  the  difference  in 
the  cost  in  the  construction  of  the  swing  truck  above  the  fixed 
centre  truck  is  twenty-eight  and  1708(J  dollars  ($28.78),  and  for  six 
hundred  and  twenty-four  engines,  it  would  amount  to  seven¬ 
teen  thousand  nine  hundred  and  fifty-eight  and  y-jw  dollars 
($17,958.75). 

Q.  78.  What  would  it  cost  to  maintain  these  six  hundred  and 
twenty-four  engines  with  the  swing  centre  trucks  for  a  period  of 
five  years? 

A.  On  page  57  the  cost  of  maintenance  is  given  at  nine 
and  , 5y20  dollars  ($9.52);  for  a  period  of  five  years,  six  hundred 
and  twenty-four  engines  would  amount  to  twenty-nine  thousand 
seven  hundred  and  two  and  TV°0  dollars  ($29,702.40). 

Q.  79.  What  would  be  the  total  cost  of  construction  and 
maintenance  as  already  testified  by  you  for  those  six  hundred 
and  twenty-four  engines  for  a  period  of  five  years  ? 

A.  That  would  be  forty-seven  thousand  six  hundred  and 
eleven  and  dollars  ($47,611.12). 

Cross-examined. 

By  Mr.  Hollingsworth  : 

IQ,.  80.  In  what  way  did  you  select  these  engines  which  you 
compared  ? 

A.  We  took  eighteen  engines  of  the  same  build  engaged  in 
the  same  work,  half  of  them  having  the  fixed  centre  and  the 
other  half  having  the  swing  centre. 

t  Q.  81.  Have  you  records  of  any  others  than  those  of  the 
same  build  used  in  the  same  work,  some  of  which  are  swing  and 
some  of  which  are  fixed  centres? 

A.  Yes,  sir. 

f  Q.  82.  Do  you  know  how  they  compare? 

A.  No,  sir. 

t  Q.  83.  How  many  more  are  there  which  you  could  compare 
in  that  way  ? 
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A.  I  think  there  are  few.  Our  difficulty  was  in  getting 
enough  engines  that  could  be  compared;  that  is,  engines  of  the 
same  class,  engaged  in  the  same  service. 

f  Q.  84.  Had  the  rigid  truck  engines  used  in  this  comparison 
any  flanges  on  the  forward  driving-wheels  ? 

A.  Neither  the  rigid  truck  nor  the  swing  centre  truck  engines 
had  flanges  on  the  front  pair  of  drivers.  These  engines  were  all 
ten-wheeled  engines,  with  three  pairs  of  drivers. 

f  Q.  85.  Did  the  rigid  truck  engines  which  you  used  have 
any  flanges  on  the  middle  pair  of  drivers  ? 

A.  The  engines  were  all  alike.  The  middle  pair  and  the  back 
pair  had  flanges  on  them. 

Signature  of  deponent  waived  by  consent  of  counsel. 
Adjourned  until  this  afternoon  at  2  o’clock. 


AFTERNOON  SESSION. 

Walter  McQueen,  a  witness  produced  on  behalf  of  the 
defendants,  is  sworn  by  the  uplifted  hand,  examined,  and  says  : 

By  Mr.  Biddle: 

Q.  1.  Where  do  you  reside? 

A.  Schenectady. 

Q.  2.  What  is  your  age  ? 

A.  58.  Fifty-eight. 

Q.  3.  What  is  your  business  ? 

A.  I  am  in  no  business  just  now. 

Q.  4.  What  was  your  business  ? 

A.  Locomotive  building. 

Q.  5.  Where  did  you  carry  it  on  ? 

A.  In  Schenectady. 

Q.  6.  In  any  works  there  ? 

A.  Yes,  sir;  the  Schenectady  Locomotive  Works. 
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Q.  7.  What  was  your  position  in  the  Schenectady  Locomotive 
Works? 

A.  Superintendent  of  the  works. 

Q.  8.  And  how  long  were  you  the  superintendent  of  those 
works  ? 

A.  Over  twenty-four  years. 

Q.  9.  During  those  twenty-four  years  have  you  been  in  any 
wise  interested  in  the' company  of  the  defendants;  that  is,  the 
Pennsylvania  Railroad  Company? 

A.  No,  sir. 

Q.  10.  Has  the  Schenectady  Locomotive  Works  during  these 
twenty-four  years  built  locomotive  engines  with  the  rigid  and 
with  the  swing  centre  trucks  ? 

A.  Yes,  sir  ;  we  have  built  both  kinds. 

Q.  11.  About  how  many  have  you  built  during  that  period? 

A.  Over  a  thousand  of  both  kinds. 

Q,.  12.  Of  that  thousand,  how  many  were  swing  trucks? 

A.  I  cannot  say  exactly. 

Q.  13.  As  nearly  as  you  can  ? 

A.  Well,  I  could  not  say,  very  near. 

Q.  14.  Give  us  an  idea? 

A.  I  should  say  from  fifty  to  seventy-five.  Mr.  Moore  who 
is  the  secretary  and  agent  of  the  complainant’s  company  proba¬ 
bly  knows  better  than  I  do  about  the  exact  number.  He  has 
the  figures,  and  I  have  not. 

Q.  15.  Why  does  he  know  better  than  you  ? 

A.  We  have  had  to  pay  for  the  royalty  for  all  the  engines 
that  we  built  with  a  swing  truck. 

Q.  16.  Do  you  recollect  when  you  first  put  a  swing  truck 
under  a  locomotive  engine  at  your  works  ? 

A.  In  the  winter  of  1860. 

Q.  17.  Under  what  circumstances  did  you  put  that  swing 
truck  under  a  locomotive  engine? 

A.  The  first  we  put  under  we  built  for  Alba  F.  Smith  of  the 
Hudson  River  Railroad. 

Q.  18.  Was  that  Alba  F.  Smith  afterwards  the  patentee  of  this 
swing  truck  ? 
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A.  I  believe  he  Avas.  That  is  the  understanding  I  have  of  the 
matter. 

Q.  19.  Did  you  put  his  swing  truck  under  more  than  one 
engine,  about  the  year  1860,  and  if  so,  hoAV  many? 

A.  Under  about  two ;  two  that  we  built  for  Mr.  Smith  that 
year. 

Q.  20.  Do  you  know  Avhere  those  engines  were  used  ;  on  what 
road  ? 

A.  They  Avere  used  on  the  Hudson  River  Railroad. 

Q.  21.  Did  you  build  any  more  engines  shortly  after  with  the 
swing  truck  ? 

A.  We  did,  in  1861,  build  some  others. 

Q.  22.  How  many? 

A.  We  built  four  for  the  Xcav  York  Central  Railroad  Com¬ 
pany. 

Q.  23.  Where  were  they  put  on  the  road ;  what  parts  of  the 
Xew  York  Central  Railroad? 

A.  There  was  one  put  on  each  division  of  the  XeAV  York 
Central  Railroad. 

Q.  24.  Do  you  knoAV  Avhether  they  Avere  approved  by  the 
master  mechanics  of  those  divisions  or  not  ? 

A.  Yes,  sir. 

Q.  25.  Were  they  approved  ? 

A.  They  were  not. 

Q.  26.  On  page  29  of  the  complainant’s  testimony,  theAvitness, 
Gardiner  C.  Simms,  in  answer  to  Question  27,  speaks  of  engine 
Xo.  9  Avliich  Avas  in  use  on  the  Xew  York  Central  Railroad,  as 
having  a  swing  truck ;  do  you  know  Avhat  kind  of  an  engine 
Xo.  9  is? 

A.  Yes,  sir ;  what  is  called  a  Mogul  engine ;  it  is  an  engine 
with  six  drivers  and  a  pony  swing  truck,  a  two- wheeled  truck. 

Q.  27.  Hoav  does  the  poAver  of  that  class  of  engines  compare 
with  their  weight,  the  weight  being  given  on  page  30  of  com¬ 
plainant’s  proofs  as  sixty-five  thousand  fi\Te  hundred  (65,500) 
pounds  ? 

A.  I  should  state  it  was  very  heavy  for  the  poAver,  having  a 
cylinder  15  x  22. 
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Q.  28.  Look  at  the  photograph  on  page  74  of  the  illustrated 
catalogue  of  Baldwin’s  Locomotive  Works,  and  say  whether 
that  substantially  represents  a  Mogul  engine  such  as  you  have 
spoken  of? 

A.  In  the  disposition  of  the  wheels,  that  is  substantially  the 
same  as  engine  No.  9  on  the  New  York  Central  Railroad;  it  is 
a  little  different  in  the  boiler  and  other  parts. 

Q.  29.  Do  the  two  pony  wheels  correspond  with  what  is 
known  as  the  swing  truck,  and  if  not,  why  not  ? 

A.  I  do  not  know  any  more  than  in  the  name.  One  has  two 
wheels  and  the  other  four.  They  are  both  substanially  swing 
trucks. 

Q.  30.  What  is  known  as  a  swing  truck  has  four  wheels  ? 

A.  Yes,  sir. 

Q.  31.  Now  the  pony  wheels  are  made  to  rotate  around  a 
centre  pin  and  are  made  to  vibrate  in  the  boxes,  are  they  not,  in 
either  mode? 

A.  Yes,  sir ;  they  can  be  made  in  either  way,  I  suppose. 

Q.  32.  The  truck  having  the  two  pony  wheels,  such  as  in  en¬ 
gine  No.  9,  is  not  like  the  truck  which  is  used  under  the  patent 
of  Alba  F.  Smith,  is  it? 

A.  No;  it  is  not  much  like  that;  it  has  the  same  swing  ar¬ 
rangement. 

Q.  33.  Is  not  the  truck  with  the  two  pony  wheels  a  truck 
that  is  used  under  the  patent  known  as  Hudson’s  patent,  which 
is  of  a  subsequent  date  to  the  Alba  F.  Smith  patent? 

A.  That  is  something  I  do  not  know  anything  about.  That  is 
the  general  opinion  of  people,  and  that  is  what  is  understood 
amongst  them  that  it  belongs  to  Mr.  Hudson.  I  have  always 
understood  so. 

Q.  34.  What  are  the  Mogul  engines  on  the  New  York  Central 
chiefly  used  for? 

A.  They  are  used  for  helping  engines ;  switching  engines,  and 
occasionally  they  run  on  the  road  when  an  engine  breaks  down 
and  there  is  a  press  of  business. 

Q,.  35.  Mr.  Simms,  on  printed  page  30  of  the  complainant’s 
evidence,  in  answer  to  Cross-question  No.  38,  says  there  are 
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about  twelve  engines  between  Albany  and  Utica,  out  of  four 

C5  J  7 

hundred  and  fifty  engines,  which  have  the  swing  truck.  What 
is  the  character  of  those  twelve  engines ;  are  they  also  Mogul 
engines,  or  not? 

A.  They  are  all  Mogul  engines,  I  believe.  I  believe  they 
have  not  an  eight-wheeled  engine,  nor  any  four-wheeled  trucks 
with  any  swing  attachment  on  the  road. 

Q.  36.  Mr.  Simms,  in  answer  to  Cross-questions  52  and  53, 
said  that  the  reason  why  there  was  so  small  a  proportion  of 
swinging  trucks  in  use  on  the  division  between  Albany  and 
Utica,  was,  that  Commodore  Vanderbilt  said  he  would  see  a 
man  in  hell  before  he  would  pay  him  royalty ;  do  you  know 
whether  that  answer  is  correct  or  not  ? 

A.  I  know  that  the  master  mechanics  of  the  New  York  Cen¬ 
tral  Railroad,  or  the  four  master  mechanics  that  there  were  at 
that  time  in  1861,  when  these  swing  trucks  were  put  on,  did  not 
approve  of  the  swing  truck,  three  years  before  Commodore  Van¬ 
derbilt  was  interested,  or  had  a  heavy  interest  in,  or  took  charge ' 
of  the  management  of  the  New  York  Central  Railroad.  I  believe 
Commodore  Vanderbilt  got  control  of  that  in  1862  or  1863 — -that 
is  not  three  years ;  it  is  about  a  year  after  the  time  I  speak  of. 

Q.  37.  What  sort  of  an  engine  is  engine  41  referred  to  by  Mr. 
Simms,  in  his  testimony,  in  answer  to  Question  No.  30?  The 
question  asked  him  was  :  Q.  “  Take  Exhibit  No.  4,  and  tell  us 
what  that  is?”  “A.  Engine  No.  41.  The  mileage  is  40,949 
miles.  It  has  a  centre-bearing  truck.  The  wear  is  illustrated 
in  the  same  manner.  The  original  line  is  placed  on  there.  It 
gives  the  wear  of  the  flange  and  the  wear  of  the  tread.  The 
distance  between  the  lines  represents  the  wear.” 

A.  That  is  a  usual  eight-wheeled  engine  with  a  rigid  truck. 

Q.  38.  Is  it  such  as  photographed  on  page  56  of  the  illus¬ 
trated  catalogue  of  Baldwin’s  Locomotive  Works? 

A.  Y  es,  sir  ;  that  is  substantially  the  same  design  and  arrange¬ 
ment  of  the  wheels. 

Q.  39.  Then  engine  41  has  four  wheels  and  a  fixed  truck,  has 
it  not? 

A.  Yes,  sir. 
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Q.  40.  Do  you  know  what  service  engine  41  was  employed  to 
perform  ? 

A.  No;  I  do  not  know  anything  about  that. 

Q.  41.  Do  you  know  about  the  size  of  the  cylinder  of  engine 
41  ? 

A.  Well,  I  am  not  positive  about  it.  It  is  my  impression 
that  it  was  a  sixteen-inch  cylinder  16  x  24,  but  I  am  not  posi¬ 
tive. 

Q.  42.  Which  engine,  No.  9  or  No.  41,  would  slip  its  wheels 
on  the  track  most  ? 

A.  I  should  say  No.  41. 

Q,  43.  Why  ? 

A.  Being  a  much  lighter  engine,  and  taking  more  weight  on 
the  truck  than  the  other  engine,  and  not  having  so  much  weight 
on  the  drivers. 

Q,.  44.  As  you  have  been  connected  for  about  twenty-four 
yeai’s  in  superintending  the  construction  of  locomotives,  can  you 
give  us  the  extra  cost  of  fitting  an  engine  with  a  swing  truck? 

A.  Well,  we  have  never  figured  it  down  to  know  exactly  what 
it  is;  but  I  should  say  from  fifty  (050)  to  one  hundred  dollars 
(0100),  the  way  we  usually  put  it  under. 

Q.  45.  Then,  as  I  understand  you,  it  would  cost  to  build  an 
engine  with  a  swing  truck  attachment  from  fifty  ($50)  to  one 
hundred  dollars  ($100)  more  than  it  would  cost  to  build  a  similar 
engine  with  a  fixed  or  rigid  truck? 

A.  Yes,  sir ;  building  in  the  manner  that  we  have  been 
in  the  habit  of  building  them.  We  have  got  into  a  cheaper  way 
of  building  them  lately.  We  have  followed  our  neighbors  in¬ 
stead  of  following  our  own  ideas  of  how  things  should  be. 

Q.  46.  What  does  it  cost  then,  in  the  cheaper  way  which  your 
neighbors  have  resorted  to  ? 

A.  It  would  cost  twenty-five  ($25)  or  thirty  dollars  ($30)  I 
suppose. 

Q.  47.  Which,  in  your  opinion,  is  the  better  truck  for  railroad 
service;  the  swing  or  the  fixed? 

A.  Well,  I  think  that  is  a  question  that  should  be  determined 
by  the  master  mechanics;  every  man  for  himself.  My  opinion 
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about  that,  not  having  had  the  experience  because  I  was  not  on 
the  road,  might  not  be  worth  much.  If  I  had  been  on  the  road 
I  would  give  my  experience,  for  that  is  a  matter  that  could  be 
learned  by  experience ;  but  my  own  impression  is  that  I  would 
not  make  any  difference  between  the  two.  I  would  as  soon  have 
one  as  the  other,  but  I  may  be  mistaken. 

Q.  48.  Is  there  any  difference  in  mounting:  the  swing:  and  the 
fixed  truck,  so  far  as  the  centre  plates  are  concerned  ? 

A.  That  is  where  the  upper  plate  rests  inside  the  bottom 
plate. 

Q.  49.  Yes,  sir. 

A.  No;  they  are  substantially  the  same;  they  are  the  same 
exactly. 

Q.  50.  Is  there  any  play  allowed  either  to  the  swing  or  to  the 
fixed  truck,  or  to  both '? 

A.  Some  men  allow  more  than  others.  They  generally  allow 
from  about  one-sixteenth  to  three-eighths  of  an  inch  play.  Per¬ 
haps  we  fit  them  up  snugger  than  any  one  else ;  we  turn  them, 
but  the  most  of  the  builders  and  master  mechanics  cast  them 
and  do  not  turn  them,  and  they  allow  one-sixteenth  to  three- 
eighths  of  an  inch  play. 

Q.  51.  Then  your  answer  refers  to  both  swing  and  fixed 
trucks  ? 

A.  To  both  the  same. 

Q.  52.  Have  you  built  recently  any  engines  for  the  Central 
Pacific  Railroad  Company? 

A.  We  have. 

Q.  53.  And  how  were  those  built;  I  mean  with  reference  to 
the  truck ;  had  they  the  swing  or  the  fixed  centre  ? 

A.  Thev  were  ten-wheeled  engines  with  a  rigid  truck. 

Q.  54.  Do  you  build  any  swing  trucks,  unless  to  order? 

A.  No,  sir ;  we  do  not. 

Cross-examined. 

By  Mr.  Hollingsworth. 

f  Q.  55.  Did  you  ever  build  any  engines  for  the  Cazenovia 
and  Canastota  Railroad  Company  ? 
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A.  Yes,  sir. 

f  Q.  56.  How  many  did  you  build  ? 

A.  Two. 

f  Q.  57.  Did  these  engines  give  satisfaction  ? 

A.  Yes,  sir. 

t  Q,.  58.  Were  you  ever  called  upon  to  alter  them  in  any  way? 

A.  They  had  them  altered  and  we  were  paid  for  it. 

t  Q.  59.  Will  you  be  kind  enough  to  state  whether  the  altera¬ 
tion  related  to  trucks  ? 

A.  We  sent  them  out  with  the  rigid  truck  and  they  altered 
them  to  a  swing  truck  ? 

t  Q.  60.  Why? 

A.  It  was  their  wish  to  have  them  so. 

t  Q.  61.  Do  you  know  the  reason  they  assigned? 

A.  No;  I  do  not  know  what  the  reason  was.  I  believe  the 
reason  which  the  manager  of  the  road  gave  me  was  that  Mr. 
Alba  F.  Smith  had  persuaded  them  that  it  would  be  a  great 
benefit  to  the  road  to  have  them  so. 

t  Q.  62.  Did  you  ever  hear  them  say  that  they  did  not  work 
as  well  with  the  rigid  truck  as  they  did  with  a  swing? 

A.  They  thought  they  would  work  a  great  deal  better  if  they 
had  a  swing  truck  under  them,  and  we  made  it  for  them,  and  it 
is  my  impression  they  considered  after  they  got  the  swing  truck 
that  it  worked  better  and  that  they  were  well  satisfied  with  the 
expense  they  put  on  them.  Whatever  it  was  they  paid  us  for-it. 

|  Q.  63.  You  say  that  in  1861  some  four  of  the  master  me¬ 
chanics  of  the  New  York  Central  Railroad  were  dissatisfied  with 
the  swing  truck  upon  the  four  engines  they  had  there? 

A.  Yes,  sir. 

|  Q.  64.  Were  not  other  swing  truck  engines  subsequently 
introduced  on  that  road  ? 

A.  I  think  not,  except  Moguls.  You  cannot  run  a  Mogul 
engine  without  a  swing  truck,  or  its  equivalent,  in  end  play  to 
the  forward  axles. 

t  Q.  65  Several  of  these  Mogul  engines  were  used  there  sub¬ 
sequently  to  1861,  were  they  not? 

A.  Yes,  sir;  they  were  built,  I  guess,  in  1864,  1865, and  1866. 
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I  guess  there  was  not  any  built  in  1865;  but  rather  later  than 
that. 

t  Q.  66.  Can  you  tell  me  the  number  of  engines  with  a  rigid 
truck  that  you  have  built  since  1861 ? 

A.  Xo ;  I  cannot  give  you  the  number. 

t  Q.  67.  Roughly.  You  gave  us  one  thousand  as  the  num¬ 
ber  for  the  whole  twenty-four  years,  and  you  did  not  commence 
to  build  swing  centre  trucks  until  1861.  How  many  engines, 
approximately,  have  you  built  since  ? 

A.  I  should  say  between  six  and  seven  hundred,  probably  six 
hundred. 

f  Q.  68.  I  call  your  attention  to  page  56  of  the  illustrated 
catalogue  of  Baldwin’s  Locomotive  Works,  and  ask  you  whether 
the  engine  on  that  page  is  not  an  engine  having  a  four-wheeled 
truck  centre  bearing,  swing  bolster. 

A.  I  cannot  see  anything  there  to  tell  me. 

t  Q.  69.  Then  when  you  say  that  the  engine  is  similar  to 
engine  Xo.  41  on  the  Xew  York  Central  Railroad,  you  do  not 
have  reference  at  all  to  the  truck,  whether  swing  or  rigid '? 

y  o  O 

A.  Xo,  sir;  it  is  the  arrangement  of  the  wheels. 

f  Q.  70.  Can  you  use  a  longer  driving-wheel  base  with  a 
swing  truck  than  you  can  with  a  rigid  truck  ? 

A.  I  think  not;  I  do  not  see  how  you  can. 

f  Q.  71.  Does  the  use  of  the  swing  truck  facilitate  the  engine 
in  any  respect  in  going  around  a  curve? 

A.  Well,  that  is  a  pretty  hard  question  to  answer.  One  man 
might  have  an  opinion  one  way,  and  another  man  another;  and 
both  opinions  might  be  sound. 

f  Q.  72.  I  am  asking  you  for  your  opinion? 

A.  My  opinion  is  that  there  is  no  difference,  and  that  one 
engine  properly  constructed  and  arranged  will  swing  just  as  well 
as  the  other,  around  a  curve. 

t  Q.  73.  Why  did  they  put  a  swing  truck  under  these  Mogul 
engines  on  the  Xew  York  Central  Road? 

A.  Why  did  they  do  so? 

f  Q.  74.  What  was  the  object  in  so  doing? 

A.  It  was  to  have  that  end  play  to  carry  the  weight  to  the 
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forward  part  of  the  engine.  There  was  not  enough  weight  put 
upon  the  drivers,  and  therefore  this  end  play  had  to  be  pro¬ 
vided  for;  but  the  engine  would  run  better  with  the  wheels  out 
than  with  the  wheels  under. 

t  Q.  75.  Could  not  the  weight  be  carried  just  as  well  without 
any  end  play  ? 

A.  The  end  play  is  necessary  going  around  a  curve,  because 
without  it  you  could  not  go  around  a  curve  at  all;  but  on  a 
straight  track  the  weight  would  carry  just  as  well  without  the 
end  play. 

f  Q,.  76.  Why  would  the  weight  not  carry  just  as  well  around 
a  curve  as  in  the  end  play  or  swing  truck? 

A.  The  ordinary  truck  would  carry  around,  but  the  ordinary 
four-wheeled  truck  conforms  to  the  track. 

f  Q.  77.  Why  would  not  these  two- wheeled  trucks  do  it  just 
as  well  ? 

A.  It  would;  and  end  play  would  do  just  the  same. 

fQ,.  78.  My  question  is,  why  it  would  not  do  just  as  well,  in 
going  around  a  curve,  without  any  end  play  or  swing  motion,  as 
with  it? 

A.  It  would  make  too  long  a  wheel  base. 

f  Q.  79.  What  do  you  mean  by  having  a  longer  wheel  base; 
do  you  mean  that  it  would  have  difficulty  in  going  around  a 
curve ? 

A.  Yes,  sir;  it  would  be  harder  to  go  around  a  curve  on  the 
track. 

t  Q.  80.  Is  the  wear  of  the  flanges  or  drivers  greater  with  a 
swing  or  a  fixed  truck  ? 

A.  I  do  not  think  there  is  any  difference,  if  you  get  the  truck 
exactly  in  the  centre,  and  the  engine  square  with  the  axles. 

t  Q.  81.  Suppose  it  is  not  exactly  plumb,  what  then? 

A.  If  it  is  not  exactly  square,  the  swing  truck  will  have  a 
little  the  best  of  it,  because  it  will  adjust  itself  naturally  to  the 
centre,  and  that  would  make  a  recompense  for  bad  workman¬ 
ship.  There  is  no  necessity  of  having  them  that  way  except  bad 
workmanship. 

t  Q.  82.  You  have  stated  in  your  examination  in  chief,  that 
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these  four  engines  used  on  the  New  York  Central  Railroad  were 
not  approved  by  that  road,  and  that  you  knew  they  were  not 
approved.  That  knowledge  was  derived,  was  it  not,  from  what 
the  master  mechanics  told  you? 

A.  They  wi’ote  to  us  about  it.  Mr.  Smith  was  a  particular 
friend  of  mine,  and  I  took  the  responsibility  as  superintendent 
of  the  works  to  go  to  the  expense  of  putting  these  trucks  under 
the  four  engines,  purely  from  friendship  to  Mr.  Smith.  I  sent 
the  master  mechanics  word  when  I  sent  the  engines.  We  had 
a  large  order  from  them  at  that  time,  and  1  intended  to  put  the 
swing  truck  under  all  the  engines  if  they  approved  of  it,  and  I 
asked  them  to  write  to  me  on  that  subject.  They  did  not  approve 
of  the  truck,  and  they  wrote  back  that  they  did  not  like  it,  and 
did  not  want  any  more  swing  trucks  under  the  engines. 

f  Q.  83.  How  soon  was  that  after  the  trucks  were  put  in? 

A.  As  soon  as  they  were  in  I  wrote  to  the  master  mechanics  ; 
and  they  wrote  back  as  soon  as  they  decided  the  matter ;  a  month 
or  two  months  perhaps. 

Signature  of  deponent  waived  by  consent  of  counsel. 


A\  Tlliam  II.  Smith,  a  witness  produced  on  behalf  of  defend¬ 
ants,  is  sworn  by  the  uplifted  hand,  examined,  and  says: 

By  Mr.  Biddle: 

Q.  1.  Where  do  you  reside? 

A.  New  York  City. 

Q.  2.  How  old  are  you  ? 

A.  Thirty-n  ine. 

Q.  3.  What  is  your  business  ? 

A.  Well,  I  am  now  Superintendent  of  the  Empire  Vacuum 
Brake  Company. 

Q.  4.  Why  was  your  business  before  you  were  engaged  with 
the  Empire  Vacuum  Brake  Company? 

A.  I  was  general  foreman  of  the  Hudson  River  Railroad,  New 
York  Division. 
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Q.  5.  Whereabouts? 

A.  At  New  York  City. 

Q.  6.  Under  whom  were  you? 

A.  Under  Mr.  William  Buchanan. 

Q.  7.  About  how  long  were  you  on  the  Hudson  River  Road? 

A.  I  was  sixteen  and  a  half  years  in  their  employ,  and  I  was 
twelve  years  foreman. 

Q.  8.  As  such  foreman,  have  you  any  knowledge  of  the  Alba 
F.  Smith  swing  truck  ? 

A.  Yes,  sir. 

Q.  9.  How  far  does  your  knowledge  date  back? 

A.  1858. 

Q.  10.  W  as  that  about  the  first  experiment  with  the  Smith 
truck? 

A.  The  first  engine  with  the  Smith  truck  was  just  finished 
when  I  went  in  their  employ. 

Q.  11.  And  it  extended  down  to  what  month  and  year,  when 
you  left? 

A.  September,  1875. 

Q.  12.  Do  you  know  how  many  engines,  during  the  coui’se  of 
your  service  with  the  Hudson  River  Road,  had  swing  trucks? 

A.  About  sixty. 

Q.  1 3.  And  how  many  of  those  remain  at  this  day  in  service, 
or  rather  how  many  swing  truck  engines  were  in  service,  when 
you  left,  on  the  Hudson  River  Road  ? 

A.  I  should  say  about  eight  or  ten. 

Q.  14.  And  then  all  these  fifty  engines  which  had  at  one  time 
the  swing  truck  have  they  been  altered,  and  if  so,  how  ? 

A.  They  have  been  altered.  Some  of  them  I  blocked  by 
putting  a  piece  of  angle  iron  on  the  outside  of  the  castings  so  as  to 
hold  the  truck  rigid.  In  others  I  took  the  castings  out  entirely 
and  bolted  a  new  casting  between  the  upright  beams  in  order  to 
make  them  rigid. 

Q.  15.  Then  those  engines  that  had  at  one  time  the  swing 
truck  have  become  now  engines  with  rigid  trucks? 

A.  Yes,  sir. 
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Q.  16.  Why  did  you  change  from  the  swing  to  the  rigid 
trucks  ? 

A.  From  the  fact  that  the  swing  centre  truck  would  not  stay 
in  the  proper  position.  It  would  get  over  and  cause  the  engine 
to  track  badly  and  wear  the  flanges  on  the  tires. 

Q.  17.  The  effect  of  that  departure  from  the  centre  is  to  cause 
the  tires  to  wear  unduly,  is  it  not? 

A.  Yes,  sir. 

Q.  18.  Do  you  know  what  the  extra  cost  of  constructing  a 
locomotive  with  a  swing  truck  is? 

A.  Well,  the  way  Ave  used  to  construct  them  I  used  to  esti¬ 
mate  it  at  about  twenty-five  or  thirty  dollars. 

Q.  19.  W  hat  is  the  cost  of  maintaining  an  engine  with  a  swing 
truck  per  annum? 

A.  I  should  say  from  twelve  to  fifteen  dollars. 

By  The  Master  : 

Q.  20.  Do  you  mean  the  cost  of  maintaining  a  swing  truck 
over  and  above  the  cost  of  maintaining  a  fixed  truck  ? 

A.  Yes,  sir. 

By  Mr.  Biddle : 

Q.  21.  What  advantages,  if  any,  does  a  railroad  derive  from 
the  use  of  a  SAA’ing  truck  over  a  rigid  truck  ? 

A.  I  do  not  see  any  ;  I  should  say  it  was  rather  a  detriment. 


Cross-examined. 

By  Mr.  Hollingsaa'orth  : 

f  Q.  22.  Does  it  require  more  poAver  to  take  a  SAving  truck 
around  a  curve  than  it  does  to  take  a  rigid  truck  ? 

A.  I  am  not  prepared  to  answer  that  question. 

f  Q.  23.  Do  you  know  anything  about  it? 

A.  No,  sir. 

t  Q.  24.  W  hich  Avay  aa411  the  engine  go  around  the  curve  the 
easiest,  with  the  drivers  radial  to  the  track  or  corner  to  it? 

A.  Of  course  if  the  wheels  are  not  in  line  and  running  parallel 
to  the  rail  they  cannot  be  expected  to  go  around  easy. 

10 
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f  Q.  25.  I  want  to  know  which  way  the  engine  will  go  around 
a  curve  the  easiest,  whether  it  will  go  easiest  when  the  axles  of 
the  drivers  are  radial  or  corner  to  the  track  ? 

A.  I  think  my  answer  answers  that. 

t  Q.  26.  Just  answer  it  again  then? 

A.  I  said  of  course  you  cannot  expect  a  wheel  to  go  around 
easy  unless  it  is  running  parallel  to  the  track  or  words  to  that 
effect. 

f  Q,.  27.  Then  I  understand  you  to  mean  that  it  does  go 
easiest  when  the  wheels  are  radial  to  the  curve? 

A.  Most  decidedly. 

f  Q.  28.  Do  you  know  whether  that  position  is  best  attained 
with  a  rigid  or  a  swing  truck  ? 

A.  I  could  not  say  positively. 

Signature  of  deponent  waived  by  consent  of  counsel. 


William  F.  Beardsley,  a  witness  produced  on  behalf  of 
defendants,  is  sworn  by  the  uplifted  hand,  examined,  and  says : 

By  Mr.  Biddle: 

Q.  1.  Where  do  you  reside? 

A.  At  Sun  bury. 

Q.  2.  AYhat  is  your  business  ? 

A.  Master  mechanic  of  the  shops  of  the  Philadelphia  and 
Erie  Railroad. 

Q.  3.  What  is  your  age  ? 

A.  Twenty-nine. 

Q.  4.  How  long  have  you  been  such  master  mechanic? 

A.  About  sixteen  months. 

Q.  5.  What  were  you  before  that  time? 

A.  I  was  draughtsman  at  Renovo  for  the  same  road. 

Q,.  6.  Of  what  division  on  the  Philadelphia  and  Erie  Road 
are  you  a  master  mechanic? 

A.  Of  the  eastern  division. 

Q,.  7.  How  far  does  that  extend  from  Sunbury  ? 
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A.  It  extends  from  Sunbury  to  Renovo,  a  distance  of  ninety- 
five  miles  and  a  little  over. 

Q.  8.  Have  you  on  that  division  in  use  any  of  the  swing 
trucks  ? 

A.  Yes,  sir. 

Q.  9.  Have  you  changed  any  of  those  swing  trucks  into  the 
rigid  trucks  ? 

A.  We  have. 

Q.  10.  When  ? 

A.  I  cannot  give  you  any  particular  date. 

Q.  11.  I  mean  generally;  I  do  not  care  for  the  particular 
month  or  day,  but  in  what  year? 

A.  We  have  changed  some  in  1875;  but  back  of  that  I  can¬ 
not  say,  as  I  was  not  there. 

Q.  12.  Why  did  you  make  the  change  from  the  swing  to  the 
rigid  truck  ? 

A.  The  centres  of  the  swinging  trucks  did  not  appear  to  stay 
in  their  proper  position. 

Q.  13.  How  did  you  convert  the  swing  into  the  fixed  truck? 

A.  By  putting  braces  on  each  side  of  the  swinging  centre  and 
bolting  them  there. 

Q.  14.  Was  the  effect  of  these  bolting  braces  to  make  the 
swing  truck  a  rigid  or  fixed  truck  ? 

A.  It  was. 

Q.  15.  Absolutely? 

A.  Yes,  sir. 

Q.  16.  Did  you  observe  any  difference  in  the  working  of  the 
engines  with  a  swing  truck  and  the  engines  with  a  fixed  truck  ? 

A.  There  was  this  difference  to  my  personal  knowledge. 
When  this  swing  centre  did  not  stay  in  its  proper  position  the 
engine  would,  as  we  call  it,  go  to  one  side  and  cut  the  flanges  of 
the  tire.  As  soon  as  we  made  them  stationary  or  rigid,  it  kept 
the  engine  in  proper  position  and  the  tire  did  not  cut. 

Q,.  17.  How7  did  the  performance  of  those  engines  which  you 
converted  from  a  swing  into  a  rigid  truck  compare  when  rigid 
with  those  engines  when  swinging  ? 

A.  My  previous  answer  would  include  that.  The  flanges  of 
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the  tire  did  not  cut  so  much  as  when  the  swinging:  centre  was 

O  O 

under  the  truck. 


Cross-examined. 

By  Me.  Hollingsworth  : 

f  Q,.  18.  Where  did  you  get  these  swing  trucks  which  you 
altered? 

A.  The  most  of  them  came  from  the  Baldwin  Locomotive 
Works. 

t  Q.  19.  Will  an  engine  go  around  a  curve  easier  when  the 
axles  of  the  drivers  are  radial  to  the  curve  or  when  they  are  not? 

A.  When  they  are  radial  to  the  curve. 

T  Q.  20.  Which  kind  of  a  truck  leaves  the  axles  of  the  drivers 
radial  to  the  curve,  the  swing  or  the  fixed? 

A.  I  do  not  know  that  there  is  any  difference  in  the  two 
trucks. 

f  Q  21.  In  your  opinion  there  is  no  difference  between  the 
two  trucks  in  that  respect? 

A.  That  is  all. 

Signature  of  deponent  waived  by  consent  of  counsel. 

Adjourned  to  meet  at  the  call  of  the  Master. 


